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THE REALITY OF AGE DIFFERENCES IN NERVOUS TISSUE* 


W. ANDREW, M.D., Ph.D.{ 


(From the Department of Anatomy, Bowman Gray School of Medicine, 
Winston-Salem, North Carolina) 


The choice of the nervous system and partic- 
ularly the neurons for investigation on cellular 
age changes is motivated by the fact that the 
nerve cells, because they do not reproduce after 
fetal or very early postnatal life, have a life 
span practically equal to that of the organism; 
such long-lived cells may therefore be expected 
to show age changes. 

Our earlier investigations on the brain of the 
mouse (1, 2, 4,5) and on the human brain (3, 
7) resulted in findings which were in agreement 
with those of the majority of other workers on 
a variety of animals: dog (8, 10), rat (13), 
guinea pig (15), ape (11), and man (11, 12, 
14). These observations have been reviewed re- 
cently by the present author (6) and will not 
be described in detail here. We may emphasize, 
however, that many positive findings have been 
reported. While different groups of nerve cells 
show different degrees and even types of altera- 
tion, certain general changes, such as diminu- 
tion of Nissl material or decrease in the inten- 
sity of its basophilia, loss of clarity of the nu- 
cleus, and degenerative alterations leading to 
loss of cells, are very widespread. 


As new methods are developed in any field, it 
often becomes desirable to re-examine that field 
and the results obtained by workers who could 
not have employed these methods. At a con- 
ference on Aging of the Nervous System spon- 
sored by the National Institute of Neurological 
Diseases and Blindness at Bethesda, a review 
was made of some of the earlier work in the 
field, and reports of several very recent investi- 
gations were made. The two most prominent 
features of these recent studies were 1) methods 





Submitted for publication August 14, 1958. 

* Supported by a grant from the Josiah Macy, Jr. Foundation. 

Ne are much indebted for aid in the making of the preparations 
to Dr. C. E. MeCreight, Mr. J. B. Taylor, and Mr. W. S. Belmont. 
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{Present address: Department of Anatomy, 
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of fixation different from the “classical” immer- 
sion one were used and 2) the results in rela- 
tion to age differences were largely or entirely 
negative. 

These reports naturally lead to the question 
as to whether, in some way, the age differences 
described earlier have been brought about by 
the very process of preparation. It would seem 
that, even if the differences in the histological 
picture were thus brought about, some under- 
lying difference of the nervous tissues of young 
and old animals in their reaction to the fixation 
process would have had to be present in the 
fresh tissue. Indeed, Gellerstedt (9), who stud- 
ied an extensive series of human brains and 
described the presence of age differences, was 
inclined to ascribe the hypochromatism seen in 
large numbers of nerve cells in the senile brain 
to the occurrence of “preagonal changes” in the 
old brains due to a greater “vulnerability of 
their cells.” 

The points of view expressed at the Bethesda 
conference make necessary some re-examination 
of the age differences in the nervous system. It 
raises at least two important questions: 1) 
could the differences earlier described on ma- 
terial fixed by immersion have been due to 
some difference in “susceptibility” of cells at 
different ages and not to differences existing in 
living or in fresh tissue? and 2) if not, could 
most or all of these differences have been the 
result of errors of subjective interpretation by 
the investigators, due perhaps to an expectation 
and even a desire to see differences? The sec- 
ond possibility would be understandable per- 
haps on the basis of the subtle nature of some 
of the differences described in populations of 
cells. 

The present study was undertaken to investi- 
gate these problems. For this purpose we have 
studied nervous tissue of young and of senile 
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Taste 1. ANIMALS AND METHOD OF FIXATION. 
Immersion 
Perfusion 7 
(Age in Days) Method A Method B 


(Age in Days) (Age in Days) 


83 37 128 
179 59 129 
208 169 129 
209 192 130 
608 629 134 
613 659 497 
622 706 555 
668 ie 590 
809 oti 596 

597 





animals, fixed by perfusion and we have re- 
examined the question of age differences seen in 
tissues fixed by immersion. 


MATERIAL AND METHODS 

The brains of 25 C57 Black mice have been 
studied. Three methods of preparation were 
used. The first involved fixation by perfusion. 
the second and third fixation by immersion. 

The perfusion was carried out on 9 animals 
according to the directions of Windle (17). The 
ages of the mice included in the study are listed 
in table 1. After lightly anesthetizing the animal 
with ether, the thorax was opened, and a fine 
hypodermic needle (B-D Yale-lok 22G-1 1/4) 
was inserted into the left ventricle. Moderate 
pressure was used and the solutions flowed 
freely. The vascular system was then flushed 
with Solution A, approximately 10 cc. being 
used. The actual perfusion was then carried out 
with the same amount of Solution B. The in- 
ferior vena cava was opened to allow drainage 
of blood at the time of starting the flushing. 

The cranial case was then opened, the brain 
was removed entire and stored in 10% formalin. 

The compositions of Solutions A and B are 
as follows: 

Solution A (for flushing) 


NaCl 9.0 Gm. 
Gum acacia 24.0 Gm. 
Formalin 2.0 cc. * 


Distilled water To make 1.0 L. 
Solution B (for perfusion) 

NaCl 9.0 Gm. 

Gum acacia 24.0 Gm. 

Formalin 100.0 ce. 

Distilled water To make 1.0 L. 


Before dehydration the specimens were 


washed for two hours in running water. They 
were then passed through 30, 50, 70, 80, and 


ANDREW 


95% alcohol and two changes of absolute alco- 
hol, remaining one hour in each solution. Two 
changes of xylol, each of 10 minutes’ duration, 
followed, then two baths of warm paraffin of 
two hours each, and finally a third bath of 
overnight duration. The brains were embedded 
in histowax and sectioned at 10 «. 


For the staining procedure the sections were 
deparaffinized, hydrated, and stained for two 
min. in a 1% aqueous solution of cresyl violet. 
They were then washed in two changes of dis- 
tilled water. Differentiation was begun in 95% 
alcohol, two min., continued for two min. in 
absolute alcohol, and completed in absolute al- 
cohol to which had been added a trace of 10% 
colophonium in absolute alcohol (20 drops per 
250 cce.). The final differentiation required 30 
min. Clearing was carried out in 4 changes of 
xylol, 5 min. each, and the sections were 
mounted in Permount. 


Six mice were used for preparation of the 
brains by ordinary immersion fixation with the 
other technical procedures exactly as for the 
perfused animals (immersion, method A, in 
table 1). 

In addition to the mice thus used, nervous 
tissue from 10 other mice was prepared by im- 
mersion fixation and a somewhat different pro- 
cedure in the other technical steps (immersion, 
method B, table 1). For the brains of these 
animals, fixation was in 10% formalin, where 
the tissue remained for from two hours to sev- 
eral days. They were then carried through 70, 
80, 95, and 100% alcohol, remaining for pe- 
riods of one-half to one hour in each. There 
followed alcohol-chloroform, one part chloro- 
form with two of alcohol, then equal mixtures 
of alcohol and chloroform, then three parts 
chloroform to one of chloroform, and _ finally 
pure chloroform. The tissues remained in each 
of the fluids for from one hour to overnight. 
They were then placed in warm paraffin until 
the chloroform was removed, as determined by 
loss of odor, a time which was at most one 
hour. They were embedded in paraffin and sec- 
tioned, as were the tissues previously described. 
For staining, deparaffinization was carried out 
in xylol. After hydration, the sections were 
stained in 1% aqueous solution of cresyl violet 
for two min., washed in distilled water, differ- 
entiated as above in 95 and then 100% alcohol 
with final differentiation in absolute alcohol 
with colophonium as above, cleared, and 
mounted. Immersion fixation, method B, was 
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Tre Fig. 1. A. Sagittal section of the brain of a 590-day- 
old C57 Black mouse. Immersion fixation, method B. 
X6.5. B. Sagittal sections of the brain of a 129-day-old 
si C57 Black mouse. (A and B stained synchronously on 
same slide). Immersion fixation, method B. X6.5. 
































Fig. 2. A. Cells of the 
nucleus of the facial nerve 
of a 209-day-old C57 
Black mouse. Perfusion 
fixation. X1352. 


Fig. 2. B. Cells of the 
nucleus of the facial nerve 
of an 809-day-old C57 
Black mouse. Nuclear and 
cytoplasmic age differ- 
ences are seen. Perfusion 
fixation. X1352. 
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use! for comparison with the perfusion fixation 
anc with immersion fixation, method A, be- 
cause method B had been employed in prepar- 
ing nervous tissue from a large number of 
specimens on which counts of binucleate cells 
were planned. 

I: is not easy to judge the relative value of 
one technical procedure as compared to an- 
other. Of the two methods of preparation em- 
ployed for our material fixed by immersion, the 
one in which xylol rather than chloroform was 
employed in clearing before infiltration (method 
A) seemed somewhat preferable, as judged by 
a lesser amount of shrinkage of cell bodies and 
a smaller number of vacuoles in the interstitial 
material. The perfused material gave an ap- 
pearance of very good fixation in all instances, 
if lack of pericellular spaces and of extracellular 
vacuoles are good criteria, and seemed some- 
what superior to its counterpart, immersion, 


method A. 
RESULTS 


Two types of comparison of the brains of 
animals of different ages were made. In a gross 
comparison of the tissue samples a diffusely 
deeper stain of the brains of younger animals 
was observed. This was first noted on sections 
which had been mounted on separate slides but 
carried through the deparaffinization, hydra- 
tion, staining, dehydration, and clearing proc- 
esses together. It was confirmed by mounting 
sections of the brains of young and old animals 
on the same slides, in alternate rows. Figure | 
shows the magnitude of the age difference seen 
in material fixed by immersion, method B. The 
material fixed by perfusion showed a difference 
of lesser degree but similar type. 

A study of the material for the light absorp- 
tion characteristics of the standard sections, 
using a Beckman spectrophotometer, revealed 
a definite difference between the sections from 
the young and old mice. The absorption curve 
of the cresyl violet solution used in staining 
was of interest in showing a maximum located 
between the maxima for the stained tissue 
slides from the young and old animals. 

The second type of comparison is that of the 
individual cells in the various regions of the 
brain. Since these have been described at 
length previously for immersion-fixed material 
and recently reviewed (6), we may concentrate 
our description on the material fixed by per- 
fusion. It is particularly on such material that 








A. Purkinje cells of the cerebellum of a 209- 
Nissl 


abundant. B. Purkinje cells of the cerebellum of an 


Fig. 3. 
day-old C57 Black mouse. material is fairly 
809-day-old C57 Black mouse. Nissl material is scanty. 
C. Eccentric nucleolus in Purkinje cell of an 809-day- 
old mouse. D. Aberrant form of nucleus in Purkinje cell 


of an 809-day-old mouse. 


All cells in Figure 3 are from sections of brain fixed 
by perfusion and mounted and stained on the same 


slide. Cresyl violet. X1352. 
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negative results in relation to age change have 
been reported (16). 


In our own perfusion-fixed material there 
seems to be a minimum of possible artifactual 
change, such as shrinkage or formation of extra- 
cellular or intracellular vacuoles. For the com- 
parison of cell types in young and old animals 
we chose the Purkinje cells, the large motor 
cells of the nucleus of the facial nerve, and the 
cells of the dentate nucleus of the cerebellum. 


The majority of Purkinje cells in the perfused 
brains from young animals show a content of 
abundant, discrete, and deeply stained granules 
of Nissl material. In such cells the nuclei gen- 
erally are clear, sometimes sharply so, and the 
chromatin in relation to the nucleolus is very 
deeply stained (fig. 3-A). There always are 
some cells present in which, in contrast, the 
cytoplasm is deeply and almost homogeneously 
stained and in which the nuclei are obscured. 
Such cells are the so-called “chromophilic” 
cells. 

In the perfused cerebella of the old animals 
the Purkinje cells show generally a rather 
lightly staining cytoplasm with few Nissl gran- 
ules and those which are visible are more 
weakly staining (fig. 3-B). Chromophilic cells 
are present here also but do not stain as in- 
tensely as in the younger mice. 

The Purkinje cells of senile animals show a 
number of aberrations of the nucleus. Among 
the more common of these are an eccentric 
position of the nucleolus (fig. 3-C) and a lobed 
condition of the nucleus, often suggesting a 
process of amitotic division (fig. 3-D). 

While all of these age differences have been 
described previously, it is interesting to note 
that they are demonstrable in sections of brains 
fixed by perfusion and mounted and stained on 
the same slide. 


The cells of the facial nucleus in the young 
animals are typical large motor cells. They 
contain large, discrete, heavily stained blocks of 
Nissl substance (fig. 2A). The nuclei are very 
clear and the nucleoli sharply outlined with 
deeply stained chromatin granules. The cells 
of this nucleus in the senile mice present a con- 
siderably more varied appearance than in the 
young. Those chosen for illustration in figure 
2B were selected as resembling most closely 
those in younger animals. They do show large 
blocks of Nissl material but there seems to be 
at least some qualitative age difference between 
the appearance of the cytoplasm, while the 


nuclei are considerably different, with powdery 
chromatin and less sharply defined nucleoli, 
There are individual cells and groups of cells in 
the facial nucleus of the old animals which are 
properly called hypochromatic, with very little 
Nissl material and often showing the nucleus 
and cytoplasm so similarly stained as to make 
differentiation between them very difficult. 

The cells of the dentate nucleus in the per- 
fused brains of young mice have discrete and 
deeply stained granules of Nissl material. The 
nuclei in many of the cells are clear and the 
nucleoli well defined with prominent chromatin 
associated with them. In the senile animals the 
majority of the cells are markedly different, 
with pale cytoplasm and scanty Nissl material. 
The nuclei show the powdery chromatin and 
the less regular appearance of the nucleoli seen 
in other areas in the old animals. 


DISCUSSION 


The result of this comparison of age differ- 
ences as seen after fixation by the perfusion and 
immersion methods consists essentially in the 
affirmation that such age differences are seen 
with either type of fixation. They are of the 
same general type in perfused as in immersed 
tissues. The concept of the distinction between 
the nerve cells of young and old animals as 
“real” differences thus gains considerable 
ground. It is hoped that this concept may be 
still further tested in the future by comparisons 
of animals of different age groups in which 
fresh and even living cells can be employed. 

It is important in this type of study to em- 
phasize that we must not transfer conclusions 
too rapidly from one species to another. Our 
own positive results with perfused material from 
the mouse may contrast with negative results 
by others on the guinea pig due to a species 
difference rather than to differences in techni- 
cal processes or interpretative ability. 


SUMMARY 


Twenty-five mice of the C57 Black stock 
have been studied in an attempt to see whether 
age differences, previously described, are af- 
fected by manner of fixation, in particular 
whether fixation by perfusion gives preparations 
in which such differences are less readily seen 
than in those made after fixation by immersion. 

Synchronous staining of the sections of brain, 
e.g., staining of the sections from young and old 
mounted in alternate rows on the same slide, 
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shows that brain tissue from young adults stains 


more 


deeply with cresyl violet than does that 


from: old animals. 


Individual cells, including the Purkinje cells 


and those of the facial nucleus and the dentate 
nucleus, show consistent age differences when 
perfused material is studied. These differences 
are similar to those seen in material fixed by 
immersion. 


L. 


i) 


on 
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THE AGING HEART 


I. Endocardium 


JAMES B. McMILLAN, M.B., Ch.B.* AND MAURICE LEV, M.D.t 


(From the Department of Pathology, Mount Sinai Hospital of Greater Miami, 
Miami Beach, Florida) 


The endocardial lining of the heart shows 
great structural variation from chamber to 
chamber throughout life and a detailed study 
of the gross and microscopic morphology in 
normal hearts from fetal life to old age would 
seem valuable from several points of view: 1) 
to indicate the plasticity of this lining mem- 
brane, and as a corollary; 2) to observe from a 
study of its structure whether or not any func- 
tional role might reasonably be assigned to it 
in the normal heart; 3) to correlate, if possible, 
the aging changes in the endocardium with 
those in arteries and veins, as described previ- 
ously (15, 16, 17, 19); 4) to serve as a base- 
line for future studies of the endocardial 
changes in heart diseases, both congenital and 


acquired. 
REVIEW OF LITERATURE 


There are in the literature numerous detailed descrip- 
tions of endocardial histology, both normal and patho- 
logic. A brief survey of the more important studies 
relevant to our work is given below. 

Luschka (20) distinguished 4 endocardial layers 
which he designated as 1) epithelium (squamous), 2) 
“longitudinal fibers,” 3) elastic tissue, and 4) connective 
tissue, and stated that muscle fibers were always present 
in the endocardium. K6niger (14) described beneath 
the endothelium 1) a very fine subendothelial layer 
made up of fine fibrils, ground substance and cells with 
abundant cytoplasm, but devoid of elastic fibers, 2) a 
thick layer of elastic fibers occasionally, especially in 
pathologic cases, separated from the subendothelial 
layer by a thin connective tissue layer, 3) a connective 
tissue layer rich in elastic fibers. He also noted the 
difference between the thin ventricular and thick atrial 
endocardium. Nagayo (23) gave a detailed description 
of the histology of the endocardium in all four chambers 
of the heart, differentiating the following layers: 1) 
endothelial layer, consisting of endothelium and a very 
thin subendothelial layer as described by K6niger; 2) 
inner connective tissue layer of collagen and elastic 
fibers, the latter being more numerous in the deeper 
part of this layer where it merges with the underlying 
elastic lamina; 3) elastic lamina composed of abundant 
elastic fibers; 4) outer connective tissue layer consisting 
mainly of collagen with a few coarse elastic fibers. 
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In certain areas, particularly the outflow tract of the 
left ventricle and in both atria, he differentiated a 
muscle fiber layer, lying between the elastic lamina and 
the outer connective tissue layer. This is often found 
within, or merging with, the elastic lamina. 

Nagayo gave a detailed account of the development 
and distribution of endocardial muscle bundles in the 
left ventricle, and believed that the inner connective 
tissue layer was a constant finding not confined only 
to pathologic hearts. Benninghoff’s (1) description fol- 
lows closely that of Nagayo. Walmsley (30) distin- 
guished an endothelial layer, membrana propria, and a 
subendocardial layer. The membrana propria varies in 
different sites and generally consists of: 1) a loose 
layer of delicate fibrillar tissue (subendothelial layer); 
2) a connective tissue layer with many elastic fibers 
forming membranes in the inner part of the layer, while 
in the outer part they are coarse and not grouped to- 
gether; 3) smooth muscle fibers which may be found 
within the previous layer, and which are most abundant 
in the outflow areas of the left ventricle. 

The subendocardium consists mainly of fibrous tissue 
with scattered coarse elastic fibers and contains the 
vascular network of the endocardium and the terminal 
ramifications of the conduction system. This description 
agrees generally with that given by Maximow and 
Bloom (21), who note that the subendocardium is ab- 
sent from the papillary muscles and chordae tendineae. 

Miller and Perkins (22) studied the elastic tissue in 
hearts aged 2 days, 35 years, and 85 years. They noted 
a progressive increase in thickness of the atrial endo- 
cardium with age, along with an increase in the num- 
ber and distribution of the endocardial elastic fibers, 
stratification of the elastica being a prominent feature 
of the older heart. By contrast, the ventricular endo- 
cardium showed relatively little increase in its elastic 
fiber content. The authors concluded that with advanc- 
ing age there is an increase in the elastic tissue content 
of the heart. 

In a study of the left atrial lesions in rheumatic 
fever, Gross (11) reviewed the histologic range of nor- 
mality of the left atrial endocardium in sections from 
50 normal hearts, ranging in age from birth to the 
eighth decade. He differentiated between the endo- 
cardium proper and the subendocardium, distinguishing 
in the former three zones, an inner, a middle, and an 
outer third. Among the age period changes noted were 
a marked diminution in cellularity from birth to the 
third decade, focal irregularity of the endocardial elas- 
tica from the second year of life, fat accumulation in 
the subendocardium from the third decade, increase in 
endocardial smooth muscle from the fourth decade, 
stratification of the elastica in older hearts with atrophy 
of elastic fibers, and the appearance of endocardial re- 
duplications, usually collagenous, occurring with in- 
creasing frequency in older hearts. 
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THE AGING HEART 


Gisparini (9) noted an increase in endocardial 
smocth muscle with age, mainly in the atrial endo- 
cardium, and observed the same change in _hyper- 
trophied hearts. He postulated a single explanation for 
both findings, an increase in the resistance required of 
the endocardium due in the one case to a senile myo- 
cardium and in the other to an increased quantity of 
blood in the chamber. 

It is of interest to note that both Luschka (20) and 
Nagayo (23) considered the endocardium to be struc- 
turally analogous to the whole blood vessel wall, not 
to the intima alone. Favaro (8) noted that the endo- 
cardium was continuous not only with the intima, but 
also with the medial coat of the great veins, the ad- 
ventitia of which was continuous with the interstitial 
myocardial tissue; he was unable to confirm or deny 
a similar relationship between the endocardium and 
the great arteries due to the intervening annuli fibrosi. 
Von Glahn (29) observed that the inner elastic fibers 
of the endocardium are often collected into a definite 
bundle resembling the internal elastic lamella of larger 
arteries. 

MATERIAL AND METHODS 

Gross Study.—The material consisted of nor- 
mal hearts (i.e., hearts showing no gross or 
microscopic evidence of significant cardiac path- 
ology), removed routinely at autopsy in this 
hospital between 1951 and 1955. After being 
opened according to a standard technique, the 
chambers were packed with cotton and the 
hearts fixed in 10% neutral buffered formalin. 
It was realized that fixation tended to exagger- 
ate the extent and intensity of endocardial 
opacities, so the original material was supple- 
mented by 30 normal fresh hearts. Table | lists 
the number of hearts examined grossly. The 
youngest specimen was from a fetus of 5 
months maturity, the oldest from a female age 


82. 


In each heart observations were made and 
recorded for each chamber regarding the loca- 
tion and extent of endocardial opacities, the 
presence of endocardial plaques and corruga- 
tions, and the occurrence of fat infiltration. To 
confirm the validity of these observations, 
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Microscopic Study.—This was divided! into 
three main groups: 

a) A pilot study was made of 16 representa- 
tive hearts from the collection, covering all age 
groups. Photographs were made of all gross 
endocardial changes in the hearts, to provide a 
permanent record for comparison with the his- 
tology. Eighty-six blocks of tissue from repre- 
sentative areas showing gross changes were 
stained with Hematoxylin and Eosin and with 
Weigert-van Gieson stain. In this manner, the 
changes of endocardial hypertrophy and endo- 
cardial sclerosis in each chamber were clearly 
defined grossly and microscopically. 

b) The main histologic study consisted of 
40 hearts, 4 from each age group. Ten blocks of 
tissue were taken from each heart in the first 
two age groups and 13 from each heart in the 
other groups. In all hearts the anterior, pos- 
terior, and septal endocardium of the 4 cham- 
bers were examined histologically, whether or 
not the endocardium showed gross changes. 

A convenient arrangement was to include in 
vertical blocks of tissue the atrial and ventricu- 
lar endocardium, plus the intervening valve 
ring and valve leaflet. Blocks from the ventric- 
ular septum frequently included either the pul- 
monic or aortic valve cusps. Representative 
blocks of tissue in each age group were taken 
from areas such as the crista terminalis, atrial 
appendages, the trabeculae, and_ papillary 
muscles of the ventricles. Sections from all 
blocks were stained with H & E, and with 
Weigert-van Gieson stain. 

c) Ninety-five representative blocks of tissue 
were taken from 29 hearts, including 13 re- 
cently fixed hearts (3 days to | month fixation). 
In addition to routine elastic and H & E stains, 
sections from all blocks were stained for retic- 
ulum, glycoproteins (periodic acid-Hotchkiss 


checks were made from time to time at the stain), and tissue metachromasia (Azure A 
autopsy table on other hearts. stain). 
TaBLe 1. List of NuMBER oF HEARTS EXAMINED GROSSLY. 
Age Groups (Years) 
— : 
Fetal Birth-1 1-9 10-19 20-29 30-39 40-49 50-59 60-59 70-82 Total 
Number 
Examined 30 9 7 5 14 22 25 28 22 13 175 
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In a further 10 recently fixed hearts (age 6 
months to 70 years), sections taken from each 
chamber were stained for fat (oil Red O and 
Sudan IV). Sections from 3 hearts in this 
group (ages 32, 62, 70) were also stained for 
calcium (Alizarin Red). 


RESULTS 
Gross CHANGES OF THE ENDOCARDIUM WITH 
ADVANCING AGE 

General.—On the whole the atrial endo- 
cardium is much thicker than that of the ven- 
tricles, areas of thickening being visible as grey- 
ish white opacities of the endocardium. Of the 
two atria, the left has a more uniformly thick 
endocardium while the right shows a more focal 
type of thickening. The endocardium of both 
ventricles also shows a focal type of thickening 
of much smaller degree than the atrial endo- 
cardium. The changes in the left ventricular 
endocardium are more pronounced than those 
in the right ventricle. The gross changes in 
each chamber will now be described in detail 
from fetal life to old age. 

Right Atrium.—At about the sixth month of 
fetal life, small zones of gray-white opacity ap- 
pear over the proximal part of the limbus fossae 
ovalis, extending into the superior caval orifice, 
and at the orifice of the inferior vena cava. 
These zones, at first discontinuous, tend to 


merge with each other by the end of fetal life. 
Also, at term, the chamber shows slight thick- 
ening of the endocardium over the posterior 
crest and at the base of the anterior tricuspid 
valve leaflet. In the first months of extra-uter- 
ine life there is obvious increase in the extent 
and intensity of the endocardial thickening. 
The whole limbus and fossa ovalis are com- 
pletely opaque, the opacity extending around 
the caval orifices, though tending to spare the 
posterior part of the superior caval opening 
(fig. 1). Zones of lesser thickening are seen on 
the posterior crest and on the anterior crest. 
By the end of the first year of life, the gross 
pattern of endocardial opacity resembles that of 
the adult heart. About one third to one half 
of the endocardial surface shows varying de- 
grees of opacity. At this early age also, the 
thickening in certain areas is so pronounced 
and so distinct from the surrounding endo- 
cardium as to suggest early plaque formation. 
These areas are the limbus and endocardium 
adjacent to the venae cavae. By the end of the 
first decade these zones are markedly thickened 
and plaque-like, but only slight loss of trans- 
lucency is noted on the posterior and anterior 
crests. The appendage, pectinate muscles, and 
the area above the tricuspid ring remain cov- 
ered by translucent thin endocardium. In the 
second decade, small circumscribed zones or 





Fig. 1. 


translucent endocardium in atrium and ventricle. 


Right atrium and ventricle, age 6 weeks. The 
fossa ovalis and limbal region of the atrial endocardium 
show white opacity in contrast to the surrounding 


Fig. 2. Right atrium, age 70. Note the patchy dis- 
tribution of endocardial opacity with plaque formation 
in the fossa ovalis and on the limbus. 
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plagues of thickening quite frequently appear at 
the base of the anterior and posterior tricuspid 
leaficts. Thickening of the Thebesian valve is 
absent in the first decade, present thereafter. 
The anterior portion of the superior caval ori- 
fice is more thickened than the posterior por- 
tion, while the endocardium around the inferior 
caval orifice seems to be uniformly thickened. 
After age 20 the changes consist mainly of ac- 
centuation of these zones of opacity. The ap- 
pendage, the pectinate muscles, the orifice of 
the coronary sinus, and an area on the inter- 
atrial septum at the base of the medial tricuspid 
leaflet are consistently uninvolved in any endo- 
cardial thickening. In the fourth and fifth 
decades small fat spots appear in the septum, 
and fat is seen in the region of the AV node. 
Fat deposition is most pronounced in those 
hearts with much epicardial fat. Its incidence 
diminishes significantly after age 60. In these 
later decades there is some accentuation of the 
plaques of thickening noted on the limbus and 
around the caval orifices. The endocardium 
often shows focal wrinkling. In the seventh and 
eighth decades the changes are similar (fig. 2). 
Occasionally some older hearts show less pro- 
nounced changes than those of previous dec- 
ades, but the essential pattern of endocardial 
thickening remains unchanged throughout the 
series. 


Right Ventricle—This chamber shows the 
least endocardial thickening of the 4 (fig. 1). 
Ill-defined light streaks of endocardial opacity 
are seen in fetal life at the base of the pulmonic 
valve. In the first decade a few linear streaks 
of similar nature may be seen in the pulmonary 
conus. By adult life small opaque spots are 
noted on the papillary muscles and trabeculae, 
the anterior wall being more involved than the 
posterior wall. These changes are not uniformly 
present in all hearts examined. With advanc- 
ing age little or no increment is noted in dis- 
tribution or intensity of the slight focal opaci- 
ties. In the fifth decade a few fat spots are oc- 
casionally seen in the crista supraventricularis. 
In the later decades of life the changes remain 
relatively inconspicuous, the most heavily in- 
volved zone being that portion of the conus 
subjacent to the pulmonic valve where zones of 
slight opacity are present (fig. 3). 

Left Atrium.—At all ages this chamber is the 
most heavily involved of the 4, and is the only 
one in which the endocardial thickening can be 





Fig. 3. 


seen at the base of the pulmonic valve cusps. 


Right ventricle, age 70. Focal opacities are 





Fig. 4. 


the atrium, the posterior and anterior walls show diffuse 


Left atrium and ventricle, age 6 weeks. In 


opacity while the septal endocardium is relatively trans- 
lucent. The ventricular endocardium is generally trans- 


lucent. 


truly described as diffuse. This begins in the 
latter half of fetal life as a slight opacity im- 
plicating the posterior wall, the orifices of the 
pulmonary veins, and the orifice of the appen- 
dage. These zones of thickening soon coalesce 
until, by the seventh month of fetal life, about 
half of the endocardium shows slight diffuse 
opacity, including the atrial appendage. An 
area of translucent thin endocardium remains 
on the septum primum and that portion of the 
septum distal to it. At term the posterior atriai 








Fig. 5. 


cardial opacity with pronounced wrinkling, particularly 


Left atrium, age 70. There is diffuse endo- 


on the posterior wall. 


endocardium is markedly opaque and an oc- 
casional circumscribed plaque of endocardial 
thickening is noted on this wall. With closure 
of the foramen ovale the septum primum rap- 
idly becomes thick and opaque, and by the end 
of the first year most of the endocardium shows 
some degree of opacity (fig. 4). The basic pat- 
tern of diffuse endocardial thickening is estab- 
lished in the first decade. A relatively trans- 
lucent area of thin endocardium persists above 
the anterior mitral valve leaflet near the valve 
commissure. This remains as a small unaf- 
fected area near the base of the septum until 
the fourth decade. By age 20 plaque formation 
with pronounced corrugation of the endocar- 
dium is constant in the posterior wall. Similar 
corrugations occur frequently at the orifices of 
the appendage and pulmonary veins, where 
they “fan out” onto the septum in a radial 
fashion. Thereafter there is a general augmen- 
tation of thickening until the sixth decade when 
the maximum gross changes seem to have been 
attained. At this age the endocardium is a 
thick gray-white membrane with zones of pro- 
nounced wrinkling. In all age groups the pos- 
terior wall shows the most-marked thickening, 
and the area near the base of the anterior 
mitral valve leaflet the least thickening (fig. 5). 
No flow lines can be demonstrated due to the 
generalized opacity. The only other gross 
change worth noting is the frequent appearance 
of fat spots in the fifth and sixth decades of life. 


Left Ventricle—In general, the endocardial 
changes are more pronounced than in the right 
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ventricle, although generally focal in nature, 
and are more pronounced in the outflow tract 
than in the inflow tract. The areas of greatest 
thickening are at the base of the septum, the 
endocardium subjacent to the mitral valve leaf- 
lets, and the papillary muscles. In fetal life 
slight endocardial opacity is first noticed in the 
anterior septum at the base of the aortic valve 
in the region of the pars membranacea. At term 
there are occasional linear gray-white streaks 
part way along the anterior and posterior radia- 
tions of the left bundle branch. The papillary 
muscles show slight thickening on their luminal 
aspects. In the first year of life the septal thick- 
ening becomes more diffuse, and at the same 
time small zones of endocardial opacity develop 
on the ventricular wall, subjacent to both the 
anterior and posterior mitral valve leaflets. This 
process is more marked beneath the anterior 
leaflet. The posterior papillary muscle shows a 
small circumscribed plaque on its anterior as- 
pect near the tip by the end of the first decade. 
By the end of the second decade the zone of 
thickening subjacent to the anterior mitral leaf- 
let has merged with the slight diffuse thicken- 
ing of the interventricular septum, which now 
extends about halfway from base to apex. This 
thickening is most marked beneath the right 
and posterior aortic cusps. An increase in in- 
tensity of this opacity frequently demarcates 
the underlying radiations of the left bundle 
branch. In the third decade small plaques ap- 
pear on the trabeculae near the apex. In the 
fourth decade there is marked increase in the 
diffuse thickening of the septal endocardium 
from base to apex. The anterior wall of the 
ventricle shows zones of slight opacity dimin- 
ishing from base to apex and not so intense as 
that in the septum. The endocardium of the 
smooth portion of the septum shows the most 
pronounced degree of thickening and small cir- 
cumscribed plaques become a common finding 
in this area after age 40. In middle age also 
fat spots are noted in many hearts, usually in 
the septum and anterior wall. The later years 
of life are marked by a slight diminution in the 
septal thickening, but the incidence of circum- 
scribed plaques of opacity remains unchanged 
(fig. 6). The posterior wall, apart from the 
papillary muscles. shows only slight focal endo- 
cardial thickening, most pronounced in_ the 
older age groups. 














Fig. 6. 
cardium ¢ 


ened. 


Histo 


Grout 
made tc 
embryol 
dium. 7 
sive tern 
both enc 

In the 
lining of 
sisting o 
fibers un 
of the fi 
focally it 
the endo 
fibers be 
promine} 
developii 
fetal life 
establish 


1) En 

2) Ay 
inner pa 
fibers, an 
fibers, m 
The elas! 
to the si 
layer ten 
atrium, 4 
nent. 


Layers 
proper bi 
3) Suk 
mass of c¢ 
interlacin 





the 








THE AGING HEART 





Fig. 6. The endo- 


Left ventricle, septum, age 70. 
cardium at the base of the septum is consistently thick- 
ened 


HistoLocic CHANGES OF THE ENDOCARDIUM 
WITH ADVANCING AGE 


Group I (Fetal Hearts).—No attempt will be 
made to give any detailed description of the 
embryology or cytology of the fetal endocar- 
dium. To avoid possible confusion, the inclu- 
sive term “endocardial lining” is used to denote 
both endocardium proper and subendocardium. 


In the first half of fetal life the endocardial 
lining of all chambers is extremely simple, con- 
sisting of a thin layer of collagen and reticular 
fibers underlying the endothelium. By the end 
of the fifth month a few elastic fibers appear 
focally in the atrial endocardium lying between 
the endothelial and collagen layers. The elastic 
fibers become progressively more abundant and 
prominent in those areas which show grossly 
developing opacity. By the eighth month of 
fetal life the pattern of endocardial histology is 
established in the atria as follows: 


1) Endothelial layer, underlying which is 


2) A prominent elastic layer composed in its 
inner part of a compact network of fine elastic 
fibers, and in its outer part of thicker elastic 
fibers, muscle fibers, and fine collagen fibers. 
The elastic fibers are generally oriented parallel 
to the surface. In the left atrium the elastic 
layer tends to be thicker than that in the right 
atrium, and the muscle fibers are more promi- 
nent. 


Layers 1) and 2) constitute the endocardium 
proper beneath which is 

3) Subendocardium consisting of a compact 
mass of collagen fibers with coarse elastic fibers 
interlacing among them. In the inner part of 
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the subendocardium these elastic fibers often lie 
parallel to those of the elastic layer, while in 
the outer part they may be oriented at right 
angles to the surface as they dip down into the 
intermuscular septa of the myocardium. In the 
outer part also, fine elastic fibers are occasion- 
ally seen interlacing with the coarser elastic 
fibers. The left atrial subendocardium contains 
more elastic fibers than the right. 

This histologic pattern is seen to greater or 
lesser extent diffusely throughout the left 
atrium, but in the right atrium only those zones 
of opacity noted grossly show well pronounced 
layering. The major part of the endocardial 
lining of the right atrium consists of endothe- 
lium overlaying very thin layers of elastica 
and collagen. 

The atrial endocardium proper is quite cellu- 
lar in fetal life. The endothelial layer is com- 
posed of oval cells with prominent cytoplasm, 
while the underlying elastic layer contains 
many cells, most resembling those of the endo- 
thelial layer, others being fibroblastic in ap- 
pearance. 

In contrast to the atria, the ventricular endo- 
cardial lining is extremely simple in fetal life. 
It consists predominantly of a few elastic and 
reticular fibers underlying the endothelium. 
The subendocardium is absent in many places, 
appearing only where the lining membrane is 
more robust. Where present it is thin but com- 
pact and shows no elastic tissue. Small foci of 
elastic fiber hypertrophy are seen in the trabec- 
ular recesses and at points of flow such as the 
pulmonary conus, the base of the septum be- 
neath the aortic valve ring, and on the luminal 
side of the papillary muscles. 

In the fully mature fetus zones of hyper- 
trophy are prominent in the atria. This hyper- 
trophy consists of a proliferation of fine elastic 
fibers in the elastic layer, prominence of the 
muscle fibers in the deeper part of the endo- 
cardium proper, and thickening of the subendo- 
cardium with increase in its elastic content. 
Fine collagen fibers are occasionally present in 
the hypertrophic elastic layer. An elastic la- 
mella may be seen in the zones of hypertrophy, 
separating the endocardium proper from the 
subendocardium. Where muscle fibers are 
prominent the lamella tends to disappear, but 
at its point of disappearance it is seen to lie 
external to the muscle. No significant subendo- 
thelial layer is noted in any fetal heart, but fine 
reticular fibers are found in the innermost zone 
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of the elastic layer immediately subjacent to 
the endothelium. These hypertrophic changes 
are most marked in the limbus and fossa ovalis 
of the right atrium and on the anterior and 
posterior walls of the left atrium. Where the 
venae cavae and pulmonary veins join the atria, 
the endocardium proper shows a combined 
collagenous and coarse elastic hypertrophy 
which is continuous with the intima and media 
of the veins. 

Retrogressive changes are already discernible, 
although slight, at fetal maturity. Constant 
findings in zones of marked endocardial hyper- 
trophy are'a beginning disorientation of the 
elastic fibers, and a variable stainability of their 
basement membranes. Glycoprotein and reticu- 
lum stains reveal focal thickenings of the base- 
ment membranes of isolated elastic fibers which 
stand out sharply against a more or less homo- 
geneous background. These changes are inter- 
preted as being the earliest evidence of endo- 
cardial sclerosis. 

Group 2 (First Year).—In the first year of 
life endocardial hypertrophy becomes promi- 
nent due mainly to an increase in the elastic 
layer (fig. 7). The left atrial endocardial lining 
is generally much thicker than the right except 
on the septum primum. Elastic hypertrophy in- 
volves the anterior and posterior walls of the 
left atrium diffusely and the major portion of 
the septum and atrial appendage. In the right 
atrium the limbus, fossa ovalis, and contiguous 
areas alone show prominent hypertrophy. Foci 
of elastic proliferation are seen in addition on 





Fig. 7. Limbus and septum primum, age 6 months. 
The right atrial cavity is below, the left above. Elastic 
endocardial hypertrophy is marked in both chambers. 
Weigert-van Gieson x32. 


the anterior and posterior walls above the tri- 
cuspid valve. The endocardial lining of both 
atria becomes very thin prior to its incorpora- 
tion into the atrioventricular valve leaflets. 
These areas become predominantly collagenous 
by the end of the first year of life. 

In the left ventricle pronounced elastic and 
muscle hypertrophy is seen at the base of the 
septum. The subendocardium here is compact 
and shows many elastic fibers. This is the only 
area of the ventricular endocardial lining which 
approaches the atria in thickness (fig. 8). 
Elsewhere in the ventricles foci of elastic hyper- 
trophy occur mainly in the outflow tracts. The 
subendocardium of both ventricles is more 
prominent than before, although absent over 
large areas of both chambers, and the left ven- 
tricular subendocardium contains more elastic 
fibers than the right. 

Retrogressive changes are more marked than 
in the previous group. Disorganization and 
fragmentation of the elastica with focal collagen 
replacement of the elastic fibers is pronounced 
in the zones of greatest hypertrophy (fig. 9). 
The cellularity of the endocardium proper di- 
minishes appreciably, and those cells which are 
present are fibroblastic in appearance. In addi- 
tion focal lymphocytic infiltration and vascu- 
larization of the deeper part of the endocardium 
proper occurs occasionally in these areas. 

Group 3 (1-9 years).—By the end of the first 
decade endocardial hypertrophy is generally 


° t* Th ne ee 
Fig. 8. Left ventricle, septum, age 8 months. Endo- 
cardial hypertrophy. The endocardium proper shows 
prominent elastic and muscle layers and there is prolif- 
eration of the subendocardial elastica. Weigert-van 
Gieson x240. 
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Fig. 9. Left atrium, age 6 months. Endocardial 
hypertrophy and early sclerosis. The fibers in the elastic 
layer begin to show disorganization and variation in 
size, and areas of collagenization appear. Note the 
compact, relatively thin subendocardium. Weigert-van 
Gieson x140. 





Fig. 10. Right atrium, limbus, age 19. Endocardial 
hypertrophy and sclerosis. Vascularization and lympho- 


cytic infiltration are prominent, and there is fat in- 
filtration into the subendocardium and deeper endo- 
cardium. H & E x50. 


submaximal in all chambers. The pattern is 
similar to that already described for the previ- 
ous groups. Additional features are an increased 
prominence of the ventricular subendocardium 
in zones of hypertrophy and foci of elastic 
hypertrophy on the pectinate muscles of the 
right atrium and the trabeculae of the ven- 
tricles, particularly the left ventricular septum. 
There is also a tendency to loss of distinction 
between endocardium proper and subendocar- 
dium in the atria, and a rudimentary elastic 
lamella is sometimes seen running through the 
mid-portion of the elastic layer, in effect creat- 
ing two elastic layers. Additional retrogressive 
changes in the atria consist of increased mono- 
nuclear cell infiltration and vascularization of 
the endocardium proper, commencing fragmen- 
tation of the subendocardial elastica, and focal 
fat infiltration into the subendocardium. 

The ventricles show a similar increment in 
hypertrophy and sclerosis. A notable feature is 
the occurrence of foci of collagenous sclerosis in 
the absence of significant elastic hypertrophy. 
This is seen predominantly in the trabecular 
recesses of both ventricles, but may occur else- 
where in the ventricular endocardial lining. 


Group 4 (Second decade).—In the second 
decade tags of elastic tissue similar to the 
Lambl’s excrescences of the valves are seen oc- 
casionally on the limbus and on the posterior 
wall of the left atrium. Sclerotic changes be- 
come more pronounced with marked disorgani- 
zation of the elastica, increasing vascularization 
of the endocardium proper, and increased fat 
infiltration of the subendocardium, especially in 
the atria (fig. 10). 

Group 5 (Third decade).—By early adult life 
endocardial hypertrophy is maximal in extent 
of distribution, although not necessarily in de- 
gree since small increments may be seen in 
later years, particularly in the atria. A thin 
subendothelial layer of fine reticular fibers and 
a few fine elastic fibers are seen focally in the 
atria, notably on the anterior and _ posterior 
walls of the left atrium and on the limbus of 
the right atrium. This appears as a “clear” 
zone above the elastic layer which in turn 
shows increasing stratification of the elastic 
fibers (fig. 11). There is accentuation of previ- 
ously noted sclerotic changes in all chambers. 
Increased collagenization of the elastic layer 
and commencing collagenization of the sub- 
endothelial “clear” layer correspond to the en- 
docardial plaques noted grossly. The more dis- 
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Fig. 11. 
trophy and sclerosis. 


Left atrium, age 22. Endocardial hyper- 
A thin subendothelial layer is 
seen, containing a few fine elastic fibers. The elastic 
layer shows fragmentation and stratification of the 
fibers. Weigert-van Gieson x240. 





Fig. 13. Detail of muscle layer of previous figure to 
show vacuolization of fibers with prominent fibroelastic 
septa among the muscle bundles. Weigert-van Gieson 
x706. 





Fig. 12. Left atrium, age 62. Endocardial hyper- 


trophy and sclerosis. A collagenous endocardial re- 
duplication is seen superficially. The elastica is rugose 
The subendo- 


Weigert-van 


and the muscle fibers are prominent. 
cardium is less compact. than in fig. 9. 
Gieson x120. 


Fig. 14. Left atrium, age 62. Note the marked ir- 
regular thickening of basement membranes of the elastic 
fibers (above) and muscle fibers (below). Hotchkiss’ 
modification of P.A.S. stain x706. 
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tinct the plaque is on gross inspection, the more 
collagenous it is histologically. 

Groups 6 and 7 (Fourth and fifth dec- 
ades.)—The subendothelial layer, present only 
focally throughout the atria, becomes predomi- 
nantly collagenous by the fifth decade of life, 
and seems to be identical with the collagenous 
reduplications of the endocardium described by 
Gross (11). There is now pronounced waviness 
or rugosity of the elastic fibers, particularly in 
the left atrium, and abundant collagen is pres- 
ent in the interstices between the fibers. Foci 
of hyaline sclerosis are also seen in the elastica. 
The subendocardium shows increased fat infil- 
tration, some of the fat cells penetrating into 
the endocardium proper. Elsewhere the elastic 
tissue content of the subendocardium seems 
augmented, the fibers being thick and short, as 
if fragmented. 

In these age groups the contrast between the 
ventricles is striking, the left ventricle showing 
more prominent hypertrophic and_ sclerotic 
changes. The hypertrophy and sclerosis of the 
basal left ventricular septum approaches that of 
the atria and its endocardial muscle is increased. 


Groups 8 and 9 (Sixth and seventh dec- 
ades ).—Collagenous endocardial reduplications 
are common in both atria, and there is marked 
acellularity of the elastic layer with generalized 
sclerosis (fig. 12). Collagenous reduplications 
are now seen in the outflow tracts of both ven- 
tricles. The subendocardium is less compact in 
appearance, due not only to the fat infiltration 
but also to apparent diminution in size of the 
collagen bundles within the subendocardium. 
After age 50 there is obvious collagen and 
elastic fiber replacement of the muscle bundles 
in the endocardium, with vacuolization of the 
fibers (fig. 13). In the left atrium the muscle 
fibers, although showing these retrogressive 
changes, seem to be more prominent than in 
early adult life, notably on the posterior wall 
(fig. 12). 

Irregular increased stainability of the elastic 
and muscle fiber basement membranes, noted 
previously as an early retrogressive change, is 
now pronounced (fig. 14). In these decades 
also there is a noticeable variation in the in- 
tensity of the hypertrophic and sclerotic changes 
from heart to heart, although all show basically 
the same type of retrogressive changes. This 
finding corresponds with the gross impression 
of variability in the later decades. 

An additional finding of importance is the 


occurrence after age 60 of foci of lipid infiltra- 
tion in the endocardium proper. Lipid !s not 
seen at all prior to the seventh decade, and 
thereafter only in the left atrium where the 
endocardial lining is thickest, notably on the 
posterior wall. The lipid tends to be confined 
to the superficial endocardium, being dispersed 
focally along and between the elastic fibers 
(fig. 15). A few lipid droplets are also seen in 
the endocardial muscle bundles. 

Group 10 (Eighth decade).—In this decade 
maximal sclerotic changes are seen in all cham- 
bers generally. These may be summarized as 
follows: 





In the endocardium proper: 

1) Fragmentation, disorientation, and strati- 
fication of the elastica, with pronounced rugos- 
ity of the elastic layer. 

2) Frequent basement membrane irregulari- 
ties (reticular and glycoprotein components). 

3) Hyaline sclerosis and acellularity of the 
elastica. 

4) Collagenous endocardial reduplications. 

5) Slight lipid infiltration (left atrium only) 
in ground substance and along elastic fibers. 

6) Fatty metamorphosis of endocardial mus- 
cle with collagen and elastic fiber replacement. 

7) Focal hypertrophy of endocardial muscle 
(left atrium). 


In the subendocardium: 

1) Loss of “cohesion” of subendocardium. 

2) Fat infiltration (adiposity). 

3) Increase in elastic tissue with eventual 
disorganization of the elastic fibers. 

4) Focal basement membrane irregularities 
as in the endocardium. 





Left atrium, age 70. The dark areas repre- 
sent focal lipid infiltration in the superficial endo- 
cardium. Sudan IV counterstained with elastica x160. 


Fig. 15. 
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{t should be noted that the major portion of 
the endocardial lining of the ventricles, even in 
advanced age, consists of a thin elastica over- 
lying a very thin collagenous subendocardium 
with no marked hypertrophic or retrogressive 
changes. In many of these areas there is a thin 
subendothelial zone of reticular fibers similar 
to the “clear” zone noted earlier in the atria. 


Additional studies 

1) No significant metachromasia was noted 
in the definitive development of endocardial 
hypertrophy and sclerosis from late fetal life on- 
wards. In addition stains for calcium were con- 
sistently negative in all chambers, and, as stated 
above, lipid infiltration was confined to the left 
atrium of older hearts. However, as the sam- 
pling of material and the staining methods 
were limited, we cannot deny the possibility of 
earlier and more extensive lipid infiltration nor 
of focal calcification of the elastica. 

2) By means of an eyepiece micrometer, ap- 
proximate measurements were made of endo- 
cardial thickness (both endocardium and sub- 
endocardium). These are summarized in table 


2. 
DISCUSSION 


Factors influencing endocardial hypertrophy. 
—It has been stated by Hass (12) that mechan- 
ical forces exert an influence on the genesis and 
development of the elastica. The zones of local- 
ized endocardial hypertrophy found in the right 
atrium, right ventricle, and left ventricle of 
normal hearts almost certainly represent forms 
of direct irritational hyperplasia of the elastic, 
collagenous, and muscular tissue of the endo- 
cardium in response to some type of mechanical 
stress. This may result from localized turbu- 
lence of the blood stream, from a “lift” effect 
on the endocardium due to the velocity of the 
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blood column reducing lateral pressure at cer- 
tain points on the endocardial surface, or from 
a “jet” effect caused by impact of the blood 
column on the endocardial surface. 


In a study of the veins at varying ages, Ley 
and Saphir (16) noted the occurrence of endo- 
phlebohypertrophy in regions of hydrodynamic 
stress, and concluded that this represented flow 
lines, or beginning septa, in regions of divided 
or disturbed flow. That such disturbed flow can 
occur in the veins more readily than was here- 
tofore realized is the conclusion of Helps and 
McDonald (13). Flow in veins is generally ac- 
cepted as being laminar or streamline in type, 
the aorta being the only blood vessel in man 
giving a Reynold’s number greater than 2,000, 
the critical number above which flow becomes 
turbulent. (The Reynold’s number depends in 
part on the velocity of flow and the diameter 
of the tube.) The authors concluded that with 
Reyno!d’s numbers of 500 and above (a figure 
easily surpassed in larger veins) the flow pat- 
tern would easily be broken by marked changes 
in the flow rate or by external deformation of 
the vessel and that turbulence might occur at 
junctions of flow at a value considerably below 
the critical one. It would seem then that local- 
ized eddies or turbulences can readily occur in | 
larger veins and so provide the mechanical [ 
stress responsible for endophlebohypertrophy. 
In the same way focal endocardial hypertrophy 
might develop. 


Rodbard (26) demonstrated in physical mod- | 
els the development of intimal cushions at 
points of increased velocity of flow and thus ol 
reduced lateral pressure. In other words a “lift” 
effect is produced on the intima at these points 
The intima is no-mally held in a state of “pres- 
sure atrophy” due to the high prevailing lateral | 
pressure in the arteries according to this postu: | 





TABLE 2. RANGE OF ENDOCARDIAL THICKNESS. 








Right Atrium 
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Left Ventricle 

















Age Left Atrium | Right Ventricle 
ai a eee 6 i 1 <100u 
- 50-250u | 200-500u - (septum) ' 
Birth (limbus) } (posterior wall) <50u <50u 
— | - elsewhere __ 
F 800u | <100u <200u 
First | (limbus) | 900u (conus) (septum) 
Year 50-300u (posterior wall) <50u <50u 
seer = _elsewhere =| elsewhere elsewhere _fi 
800u | 900u 200-300u 
Adult (limbus) | (posterior wall <150u (septum) 
50-300u 600u (conus) <150u 
elsewhere (anterior wall) (papillary muscle) 
| <50u <50 
| elsewhere elsewhere 
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late. Similarly, the occurrence of endocardial 
thickenings in a given region was attributed by 
Chun Chang (7) to the absence of pressure of 
blood or friction in that region. Such a “lift” 
effect due to reduced lateral pressure might be 
the stimulus for focal endocardial hypertrophy, 
particularly on the walls of the atrium above 
the atrioventricular ring, and on the septal wall 
of the left ventricle below the aortic valve ring. 

Diastolic endocardial “pockets” may occur in 
the septum of the left ventricle in cases of in- 
sufficiency of the aortic valve, and are con- 
sidered to be the result of the regurgitating 
blood column impinging on the septum (28). 
These lesions arise principally as circumscribed 
thickenings before becoming established as 
pockets. In a similar manner the impact of the 
blood columns from the venae cavae, albeit act- 
ing with less force, might produce circumscribed 
endocardial thickening in the right atrial sep- 
tum, and the column passing through the mitral 
valve might produce focal thickening on the 
posterior papillary muscle. 

Whether as a result of turbulences, of a “lift” 
effect, or of jet impact, direct irritational hyper- 
plasia would seem to be the mechanism of 
localized endocardial hypertrophy. 

On the other hand diffuse endocardial hyper- 
trophy as seen in the left atrium is not suscepti- 
ble of similar explanation. It is reasonable to 
suggest that this phenomenon, occurring as it 
does in the normal heart, is at least a partial 
expression of the normal function of the left 
atrial wall. If this be so a consideration of the 
tension developed within the atrial wall, acting 
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as an indirect form of mechanical stress, might 
help to explain the hypertrophy. The tension 
within a membrane separating two spaces is 
deduced from the law of Laplace, which states 
that the pressure differential (P) across the 
membrane and the tension (7) within it are 
related by an equation involving its principal 
radii of curvature. The equation is 


ree os 
dios a(t +2) 


-— 2 ] 
Units: Dynes/em.” = dynes/cm. (. - 


If, for the sake of simplicity, we consider the 
left atrium as a sphere, the principal radii of 
curvature are equal and are those of the cham- 
ber itself. As Woods (31) and later Burton (6) 
in their application of the Laplace theorem, 
pointed out, the thickness of the heart wall 
at any point bears a direct proportion to the 
relative tension at that point. The original 


I l 
kd pe TR 


where k is the tension per unit thickness qf wall 


equation can be written P = 


eee” 


in square centimeters and t the thickness pf the 
wall. 
Tables 3 and 4 give very approximate palues 


for k in the left and right atrium. Thej pres- 
sure P is admittedly difficult to est{mate. 
Green (10) states that right atrial pressure 
oscillates between —7 and +16 mm. Hg rela- 
tive to atmospheric pressure. We have tqken a 
mean effective pressure of 4 mm. Hg} (i.e., 
excess pressure within the chamber ov¢r the 


| | 


as | | 1 1 ‘ | + 
Age Circumference | R(mm.) t(mm.) t ( +—- ) P(dynez/em.”) k(dynes/¢m *) 
(mm.) Ri R2 
Birth 43.7 7 1.58 0 45 up to 18,620 up to 41/3880 
i—5 59.7 9.5 1.56 0.33 up to 18,620 up to 56/420 
16 — 20 101.8 16.2 2 0.25 up to 18,620 up to 74/480 
61 — 70 118 18.8 2 0.21 up to 18,620 up to 88/670 
Taste 4. TENSION (K) IN DyNngEs/cm*. RiGHT ATRIUM AT DIFFERENT AGES. 
| | . % | 
lc i P 
Age Circumference R(mm.) t(mm t (= +— ) P(dynes/cm.”) k(dynes/fm.”*) 
(mm ) R; Rs 
. ns ay 6 ee ie i 
Birth 49 7.8 1.27 0.33 up to 5,320 up to 14120 
i—5 70 11.1 1.15 0.21 up to 5,320 up to 29,330 
16 — 20 123.2 19.6 2 0.2 up to 5.320 up to 24,600 
2 up to 29,550 





up to 5,320 
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negative intrathoracic pressure). For the left 
atrial pressure, Green quotes a figure of 5 mm. 
Hg, which would give a range of effective 
pressure between 8 and 14 mm. Hg (negative 
intrathoracic pressure —3 mm. Hg in expira- 
tion to —9 mm. Hg in inspiration). The mea- 
surements of atrial circumference and those of 
atrial thickness in childhood are taken from 
Poppi (24), and the measurements of atrial 
thickness in adults from Saphir (27). 


It should be emphasized that these values 
for k are approximate and certainly conserva- 
tive. Since the atria are cuboidal rather than 
spherical, the principal radii of curvature are 
in fact larger, and thus the tension developed 
will be greater. The effective pressure within 
the atria, especially the left, is also considerably 
greater from time to time, which would serve 
further to increase the tension in the walls. 
However, the calculations serve to demonstrate 
the greater tension within the left atrial wall 
compared with the right and the rapid incre- 
ment in tension in the first years of life com- 
pared with later years. Burton (5) gives a figure 
of 500,000 dynes/cm.* for the ventricles. Com- 
parable figures for arteries are, aorta 170,000 
dynes/cm.” (5), large arteries 60,000 dynes/ 
cm.*, coronary arteries 20,000 dynes/cm.’ (3). 


It can readily be seen that the hydrostatic 
tension in the left atrial wall may be con- 
siderably higher than that in large arteries. 


However, a demonstration of higher tension 
prevailing in the left atrial wall as compared 
with the right does not suffice alone to explain 
the diffuse endocardial hypertrophy in that 
chamber. We must consider also how this 
tension is achieved. If it is an active tension 
provided solely by muscle, then there is no 
need for endocardial hypertrophy. This is the 
case in the ventricles where the much greater 
tension, and therefore the force, is a function 
of the thick muscular walls. Thus in the nor- 
mal ventricle there is no diffuse endocardial 
hypertrophy. If, on the other hand, this ten- 
sion is mainly or partly a maintenance tension, 
an explanation can be found for the develop- 
ment of a thick elastic tissue lining. Accord- 
ing to Burton (5), maintenance tension is medi- 
ated predominantly and most effectively by 
elastic tissue; in fact, the main function of this 
tissue is to provide such tension with a 
minimum expenditure of energy. He showed 
that a close correlation existed between the 
amount of elastic tissue in blood vessels and 
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the degree of maintenance tension required o! 
them. There is evidence to indicate that the 
left atrium is in part, if not mainly, a conduit 
similar to the blood vessels, and that provision 
of maintenance tension may be an important 
part of its function. In direct observations on 
dogs, Prinzmetal and associates (25) found that 
movements rarely occurred in the main body 
of the left atrium during systole or diastole 
the atrium serving mainly as a conduit and 
not as a contracting organ. The right atrium, 
however, showed active symmetrical contrac- 
tions. Even under conditions of increased work 
the main portion of the left atrium remained 
passive, while the left atrial appendix and the 
right atrium contracted vigorously. Braur- 
wald and associates (4), in recording simul- 
taneous left and right atrial pressure pulses in 
normal subjects, found evidence to suggest that 
right atrial contraction was more vigorous than 
left atrial contraction. Both they and Little (18) 
considered the left atrium to be less distensible 
than the right (this could perhaps be predicted 
in view of the diffuse elastic endocardium on 
the left). A study of the sequence of events in 
the cardiac cycle shows that atrial contraction 
is of generally minor importance in ventricular 
filling, most of the blood passing into the ven- 
tricles by recoil before the onset of atrial systole 
Therefore, although obviously left atrial con- 
traction, and therefore the development o! 
active tension, does occur, it may be that pro- 
vision of maintenance tension is an important 
function of the left atrium. 


Turning once again to the ventricles we note 
the occurrence of endocardial hypertrophy in 
certain pathologic states. In aneurysmal dilate- 
tion of the left ventricle due to old infarction, 
the aneurysmal sac is génerally lined by «! 
thick opaque endocardium. This may well rep- 
resent compensatory elastic hypertrophy in at 
attempt to provide adequate tension in the 
presence of underlying myocardial disease. 
Black-Shaffer (2) has cogently pointed out that 
infantile endocardial fibroelastosis may be due 
to mechanical forces rather than to inflamme 
tion or anoxia. In a greatly dilated heart, whet 
the hydrostatic tension is greatly increased ove! 


normal, and in the presence of underlyint) 





myocardial disease, a thick elastic endocardium | 


is the only possible provider of adequate tel 





sion. 
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be an expression of the more dominant role of 
maintenance tension in the function of that 
chamber. It is also a reflection of the higher 
tension prevailing in the left atrial wall as 
compared with the right. The left atrial endo- 
cardium is thinnest in an area on the septum 
where conceivably the pressure differential 
across the wall, and therefore the tension, is 
lower, due to the abutting right atrium. The 
rapid increment in endocardial hypertrophy in 
the first years of life shows some correlation 
with the increment of intramural tension as 
calculated in tables 3 and 4. This tension 
rises sharply in the first decade or so, increas- 
ing more slowly thereafter. 

It is not suggested that hydrostatic tension 
alone causes endocardial hypertrophy in the 
left atrium. There is the superimposed effect 
of direct irritational hyperplasia as seen in the 
other chambers, notably on the posterior wall 
and at the entries of the pulmonary veins. As 
a result these areas of endocardium are mark- 
edly wrinkled and opaque and, as measured 
microscopically, show thickening in excess of 
that found elsewhere in the atria or ventricles. 


Factors influencing endocardial sclerosis: Re- 
lationship to changes in arteries and veins.— 
Endocardial sclerosis would seem to be the 
result of prolongation and intensification of 
the same mechanical stresses responsible for 
endocardial hypertrophy. In certain areas of 
the ventricles we note the development of 
endocardial sclerosis in the absence of any 
marked endocardial hypertrophy; in other 
words, sclerosis outweighs hypertrophy. This 
is difficult to explain, but some clarification 
can be gained from a study of the changes in 
blood vessels. Lev and Saphir (15) and Littman, 
Lev and Saphir (19) found endophlebohyper- 
trophy and sclerosis to be aggravated by in- 
creased venous pressure which appeared to act 
in both a direct and indirect manner, i.e., 
laterally and tangentially. Similarly, in the 
aorta, Lev and Sullivan (17) found changes be- 
ginning in fetal life and progressing with age 
which they characterized as endarteriohyper- 
trophy and endarteriosclerosis with atheroma- 
tosis (atherosclerosis). In the aorta the retro- 
gressive and sclerotic changes far outweigh the 
hypertrophic changes, fat and calcium being 
prominent. In the veins, both hypertrophy and 
sclerosis are quite prominent, with less calcium 
and fat deposition than in the aorta. In the 
endocardium, with the exception of foci in the 
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ventricles, which have a high hydrostatic [pres- 
sure, hypertrophy outweights sclerosis |} with 
minimal fat and no calcium deposition. 

It would seem then that when sclerosig pre- 
dominates over hypertrophy the prevailing 
hydrostatic pressure is high. This is not tp say 
that sclerosis always predominates in | high 
pressure regions. Factors such as turbylence 
or high velocity may well be more imp@rtant 
prevailing influences on the intima or ~ndo- 
cardium than high hydrostatic pressure} and 
as a result zones of prominent hypertfophy 
develop, e.g., on the septum of the left verjtricle 
and near the orifices of branches of the porta. 
It is worth noting that this hypertrophy $f the 
septal endocardium may be due in part fo the 
very high hydrostatic tension required df the 
septum, which structurally is at a “mechanical 
disadvantage” due to its comparatively flat sur- 
face. 

The ventricular muscle is obviously jpara- 
mount in absorbing all forms of mechhnical 
stress to the walls of the chamber. Thhs we 
have large areas, indeed the major part pf the 
ventricular endocardium, devoid of significant 
hypertrophic or sclerotic changes throughout 
life. In the absence of more exact knowleflge of 
this protective action the role of hydrostatic 
pressure in the development of endoqardial 
sclerosis remains speculative. 

Finally, it should be stated that no simple 
hemodynamic explanation probably is forth- 
coming for the whole complex of changps oc- 
curring in endocardium, veins, and arteries with 
the passage of time. The deductions ip this 
discussion are advanced tentatively as factors 
influencing these changes in the endocaidium, 
a structure more plastic and possibly} more 
functional than is generally realized. 


SUMMARY 


A gross and microscopic study has beer] made 
of the changes with age in the endocdrdium 
of normal human hearts. Grossly a progjressive 
gray-white thickening develops within the first 
decade, focally in the right atrium and both 
ventricles, and diffusely in the left 4trium. 
With advancing age, these circumscribed areas 
become more prominent and geographic. In 
the left atrium similar plaques become|super- 
imposed on the diffuse thickening. Histologi- 
cally the focal and diffuse thickening represents 
endocardial hypertrophy, i.e., a proliferdtion of 
the elastic, collagen, and muscle fibers] of the 
endocardium. In areas of hypertrophy, de- 
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generative changes occur, or endocardial scle- 
rosis, consisting of: 1) fragmentation and dis- 
organization of elastic fibers, 2) irregular stain- 
ing of elastic fiber basement membranes, 3) 
collagenous endocardial reduplications with 
hyaline sclerosis of elastica, 4) slight lipid in- 
filtration of elastica and muscle, and 5) vacuoli- 
zation and focal hypertrophy of smooth muscle 
cells. The subendocardium proper also shows 
changes with advancing age, notably elastosis, 
fat infiltration, and loss of cohesion of the 
collagen and elastic fibers. 


Factors influencing the development of these 
changes are discussed. Focal endocardial hyper- 
trophy, as seen in the right atrium, right and 
left ventricles, seems to be a direct irritational 
hyperplasia resulting from any or all of the 
following mechanisms, namely, eddies or tur- 
bulences, reduced lateral pressure due to in- 
creased velocity of flow, or impact of the blood 
column on various parts of the endocardial 
lining. Diffuse endocardial hypertrophy as seen 
in the left atrium may be due to indirect me- 
chanical stress, namely, hydrostatic tension. 
Evidence is adduced that provision of elastic 
tension may be an important function of the 
left atrial wall. Endocardial sclerosis results 
from a prolongation of the mechanical stresses 
responsible for endocardial hypertrophy. 


The relationship of these changes to those 
in arteries and veins is also discussed. There 
seems to be some correlation between pre- 
dominance of sclerosis and a prevailing high 
hydrostatic pressure. Thus arteries show severe 
endarteriosclerosis and relatively less endar- 
teriohypertrophy, veins show marked endo- 
phlebohypertrophy and relatively less sclerosis, 
and endocardium generally shows the least 
sclerosis in relation to the degree of hyper- 
trophy. 
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EFFECTS OF AGE AND OF KREBS-CYCLE METABOLITES 
ON THE INHIBITION OF MOUSE BRAIN RESPIRATICN 
BY PENTOBARBITAL* 


MARIE-LOUISE DESBARATS-SCHONBAUM,f{ M.Sc. AND MARION K. BIRMINGHAM, Ph.D, 
(From the Gerontologic Unit, Allan Memorial Institute of Psychiatry, McGill University, Montreal) 


Old people exhibit a decreased tolerance to 
barbiturates, a fact attributed to impaired de- 
toxication mechanisms (9, 13). In view of the 
hypothesis that the anesthetic power of bar- 
biturates may be linked with their inhibitory 
effect on the respiration of brain tissue (7, 8), 
the possibility was considered that this inhibi- 
tion might become more pronounced with age. 
This was not the case. Instead, the inhibition 
of respiration by pentobarbital was found to 
vary with age in the same manner as respira- 
tion itself, and a significant positive correlation 
between rate of respiration and sensitivity to‘ 
barbiturate inhibition became apparent. 


METHODS 

The study was conducted on R. A. P. mice of 
both sexes, ranging in age from | to 586 days. 
The age distribution was as follows: under | 
month, 24; | to 2 months, 11; 3 to 6 months, 5; 
11 to 20 months, 10 mice. The animals were 
decapitated without anesthesia. The brains 
were removed, weighed, and homogenized with 
the apparatus of Potter and Elvehjem (6) in 
either of two media: 1) calcium-free Krebs- 
Ringer phosphate solution, with glucose as sub- 
strate (117 mM NaCl, 3.0 mM KCl, 0.4 mM 
KH.PO,, 1.2 mM MgSO,, 22 mM sodium phos- 
phate buffer, pH 7.4, and 9.5 mM glucose); 
2) a medium developed more recently by Krebs 
(4) that contains, in addition, bicarbonate, 
pyruvate, fumarate, and glutamate (98 mM 
NaCl, 4.7 mM KCl, 1.2 mM KH.PO,, 1.2 mM 
MgSO,, 3.6 mM NaHCO,, 13.8 mM sodium 
phosphate buffer, pH 7.4, 12.0 mM glucose, 4.9 
mM sodium pyruvate, 4.9 mM sodium-L-gluta- 
mate, and 5.4 mM sodium fumarate). The final 
tissue concentration was 5%. Oxygen uptake 
was measured in the Warburg apparatus at 38 
C. with air as the gas phase. Sodium pento- 
barbital was added just before incubation. Its 
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final concentration was either 0.3 or 1.5 mM.t 
At the end of a 90-minute incubation period, 
the pH was recorded with a glass electrode. 

Where indicated, results were analyzed sta- 
tistically by the procedures outlined in Sne- 
decor (11) under “group comparisons,” and by 
‘alculating correlation coefficients. 

RESULTS 

Variation of oxygen uptake with age. The res- 
piration rate in the absence of the drug was low- 
est in both types of medium with brain suspen- 
sions obtained from newborn mice, increased 
rapidly with age to a maximum during the 
third month, after which there seemed to be a 
slight decline with further advance in age (fig. 
1). This pattern was observed whether the 
rates of oxygen uptake were calculated on the 
basis of fresh or dry weight. The ability of the 
tissue suspensions to maintain their rate of 
oxygen uptake over a 90-minute period fol- 
lowed a similar course. The steadiest rates were 
obtained with three-month-old animals; the 
greatest fall-off in respiration rate with time 
occurred in the very young (fig. 2). 

With Krebs’ supplemented medium the oxy- 
gen uptake of brain suspensions in the absence 
of pentobarbital was increased by an average 
of 32% (table 1). The pH at the end of the 
experimental period was close to the optimum 
for the oxygen uptake of brain suspensions (1) 
with either medium but significantly higher 
in the medium containing the supplements 
(pH + S.E.: 6.88 + 0.022, and 7.27 + 0.05, 
respectively ). 

Inhibition of oxygen uptake by sodium pen- 
tobarbital. The addition of sodium pentobarbi- 
tal caused a maximal inhibition of nearly 30% 
with concentrations of 0.3 mM/I1, and 80% 

tA dose of 50 mg. sodium pentobarbital per kilogram cause 
temporary anesthesia in the mouse or rat. i one assumes even 
distribution of the drug throughout the body, this amount would 
result in a concentration of approximately 0.2 mM. Destruction 0 
the drug by the liver and other tissues would of course lower this 
value. The plasma concentration of sodium pentobarbital in the 
mouse and rat at time of awakening after anesthesia has been found 
to be about 0.1 mM (12). Mcllwain (5) lists pentobarbital con 
centrations of 0.2 mM required for surgical anesthesia, of 0.14 t 


0.2 mM for blocking synaptic transmission, and of 1.8 mM for 
blocking exonal conduction. 
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with 1.5 mM/1 (figs. 3 and 4). The curves for 
percentage inhibition in relation to age par- 
alleled those for oxygen uptake. Thus, the 
percentage inhibition was lowest with brains 
from newborn animals, when respiration rates 
in the absence of the drug were lowest, and in- 
creased rapidly to a maximum around the third 
month. With further increase in age there was 
a statistically significant decrease in inhibition 
at the lower concentration of pentobarbital. 
With the higher concentration the negative cor- 
relation was not statistically significant, how- 
ever. In figure 5 the percentage inhibition has 
been plotted against rate of oxygen uptake. A 
significant positive correlation between respira- 
tion rate and percentage inhibition was found 
with both concentrations of the drug in the un- 
supplemented medium. In the medium con- 
taining Krebs-cycle intermediates and bicarb- 
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Fig. |. Variation of oxygen uptake of mouse brain 
suspensions with age. x, calcium-free Krebs-Ringer 
phosphate solution with glucose; 0, Krebs’ supplemented 
medium. 
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rate with age. Symbols as in figure 1. The fall-off in 
respiration rate was significantly greater with animals 
younger than 60 days than with older animals (x, 
P < 0.02; 0, P< 0.01). 


onate, the correlation did not attain statistical 
significance at the higher concentration of the 
drug, possibly because the inhibition was nearly 
maximal. 

Comparison of the barbiturate effect in the 
two types of medium showed that the greatest 
inhibition occurred in the medium in which 
the highest rates of oxygen uptake were ob- 
tained in the absence of the drug. Thus, in the 
presence of 1.5 mM pentobarbital the respira- 
tion rates were reduced to nearly the same low 
level in both media (table 1). The higher con- 
centration of pentobarbital also abolished age 
differences in respiration rate (fig. 6). 


DISCUSSION 
The observation that brain suspensions pre- 
pared from immature mice are less sensitive to 


barbiturate inhibition than those from adult 
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Fig. 3. Variation with age of the inhibition of respir- 


ation by 0.3 mM sodium pentobarbital. Ca-free Krebs- 
Ringer phosphate solution with glucose. The respiration 
rates, during the first hour, of aliquots from the same 
tissue suspensions incubated with and without pento- 
barbital have been compared. Mice < 100 days: r 
0.80 (P < 0.001); > 100 days: r = —0.73 (P < 0.02). 
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Fig. 4. Variation with age of the inhibition of res- 
piration by 1.5 mM sodium pentobarbital. Symbols as 
in figure 1. Mice < 100 days: x, r= 0.55 (P < 0.05); 
o, r= 0.80 (P < 0.01); mice > 100 days: x, r = —0.23 
(not significant); 0, r = —0.42 (not significant). 
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animals recalls similar results of Himwich and 
associates (3) with minced rat brain. The fact 
that the inhibitory effect on brain respiration 
decreased again with further advance in age 
indicates that direct inhibitory effects on brain 
respiration are not responsible for the decreased 
tolerance to the drug in old age. 


According to current concepts brain tissue 
must be stimulated, either electrically (5) or by 
the addition of potassium ions (2), to insure 
a significant inhibitory response to narcotics. 
With suspensions of mouse brain in ordinary 
Ringer type medium, significant effects were 
obtained in this work with a pentobarbital con- 
centration of 0.3 mM (see footnote on page 


Taste 1. Errect oF Kreps-CycreE METABOLITES ON THE 
OxyGEN UPTAKE OF BRAIN SUSPENSIONS IN THE ABSENCE 
AND PRESENCE OF PENTOBARBITAL. 


yl 02 consumed per hour by suspensions 
from mice of all ages. 


| in 
Medium No 








1.5 mM 

Pentobarbital Pentobarbital 
Ca-free Ringer-phosphate | 165 + 7.4* 57 = 1.6 
glucose N = 47 | = 23 
Krebs’ supplemented 218 + 13.3 | 63 + 3.4 
medium N = 29 N = 38 


*S.E.; addition of Krebs’ cycle supplements caused a highly sig- 
nificant increase in oxygen uptake in the absence of the drug 
¢ < Ms but had no significant effect in its presence (0.2 > 

> 63}. 


30; 
a 
20 * . » 
E al a 
10+ ~ . x 
} Q3mM pentobarbital 
¢——.— iniatieeeriesasniiaiateatns iaaiaitiaten 
60 WO MO 180 220 260 300 
80} 
FS % ae 
© 70; ao 
ao ad x . 
= sat 
= 60 i 1.5 mM pentobarbital 
2 
w 50-— + . _ - - « — 
2 “@ WO 140 180 220 260 300 
a 80° oO 
. i EO ae 
70: a el ? 
e ° 
60+ L5 mM pentobarbital 


$0 — 2 «$+ —_____. 
60 100 40 8O 220 260 300 
pl 0,/ 100 mg / br 


Fig. 5. Relation between respiration rate of brain 
suspensions and inhibition by sodium pentobarbital. 
Symbols as in figure 1. Upper graphs: r= 0.57 
(P<0.01) and 0.77 (P< 0.001). Lower graph: 
r= 0.49 (0.1 > P > 0.05). 
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Fig. 6. Suppression by sodium pentobarbital of the 
variation of mouse brain respiration rate with age, 
Pentobarbital concentration 1.5 mM; symbols as in fig- 
ure |, 


284). With a concentration of 1.5 mM the 
major part of the oxygen uptake was sup- 
pressed. Similar findings have been reported 
by Webb and Elliott (14). The magnitude of 
the inhibitory response did, however, appar- 
ently depend upon tissue activity as is indicated 
by the correlation between respiration rate and 
percentage inhibition. The observation that 
respiration rates of mouse brain suspensions 
were inhibited to a greater extent in medium 
containing precursors and members of the citric 
acid cycle than in ordinary Krebs-Ringer me- 
dium is in accord with the view that one (not 
necessarily the only, or main) site of action of 
barbiturates is related to the operation of the 
citric acid cycle (7). The maximum respira- 
tion rates and maximum sensitivity of brain 
respiration to the barbiturate in the young 
adult may then reflect the importance of reac- 
tions necessitating the functioning of the cycle 
at this stage and a lessening of their importance 
with aging. Recent experiments by Samson and 
associates (10) on survival time of rats sub- 
jected to anoxia combined with iodoacetate 
poisoning have led these authors to similar 
conclusions. As in the present work the maxi- 
mum effect was seen in the young adult and 
with advancing age the response reverted to 
that of the very young. 


SUMMARY 


The effects of age and of sodium pentobarbi- 
tal on the rate of oxygen uptake of brain sus- 
pensions from 50 mice between | and 586 days 
of age were studied. The respiration rate of 
mouse brain suspensions and the inhibitory 
effect upon respiration of sodium pentobarbital 
are lowest with tissue from very young animals, 
increase to a maximum in the young adult, and 
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decrease again with further advance in age. 
There is a statistically significant correlation 
between respiration rate in the absence, and 
percentage inhibition in the presence, of the 
barbiturate. With calcium-free Ringer-phos- 
phate-glucose solution, oxygen uptake may be 
inhibited by nearly 30% in the presence of 0.3 
mM, by 80% with 1.5 mM pentobarbital. With 
Krebs’ supplemented medium (also calcium- 
free) both respiration rate and inhibitory re- 
sponse to the barbiturate are increased. 

The effects upon respiration of age and of 
supplements to the medium are abolished in 
the presence of 1.5 mM pentobarbital. 
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THE 5-NUCLEOTIDASE ACTIVITY OF HUMAN ARTERIAL TISSUE 
IN INDIVIDUALS OF VARIOUS AGES* 


J. E. KIRK, MD. 


(From the Division of Gerontology, 


The presence in human arterial tissue of 5- 
nucleotidase, a specific phosphatase which acts 
only on adenosine-5-monophosphate and ino- 
sine-5-monophosphate, was first reported by 
Reis (6) in 1950, who in subsequent publica- 
tions (1, 7) presented further details concern- 
ing the properties of this enzyme. The observa- 
tion by Reis of a high activity of 5-nucleotidase 
in human arterial tissue was later confirmed by 
Antonini and Weber (2) through chemical and 
histological studies. Histological observations 
on the localization of the enzyme in the arterial 
wall have further been reported by Newman 
and his associates (5). 

The present study was undertaken with the 
purpose of determining the 5-nucleotidase ac- 
tivity of human arterial tissue samples obtained 
at autopsy from subjects of various ages. 


MATERIALS AND METHODS 
Ninety-seven samples of the thoracic descend- 
ing aorta, 86 samples of the pulmonary artery, 
and 57 samples of the coronary artery were in- 
cluded in the study.{ The enzyme activity de- 
terminations were performed on aqueous homo- 
genates of intima-media layers of the arteries; 
the procedure employed was a modification of 
that described by Ahmed and Reis (1). In the 
case of the aortic and coronary artery samples 
measurements were made both on normal and 
arteriosclerotic tissue portions of the same blood 
vessels. All reagents used in the experiments 
were prepared with glass-distilled water. The 
tissue nitrogen and cholesterol analyses were 

carried out as previously reported (3). 


The final millimolar concentrations used (total volume, 3.70 ml.) 
were: — 5-monophosphate, 3.15; manganese sulfate, 1.0; bar- 
bital, 35.0; the pH a the buffer-substrate mixture was 7.8. An 
amount of homogenate corresponding to 10 to 25 mg. of fresh tissue 
was employed in each test. A tissue test without addition of adeno- 
sine-5S-monophosphate was run with each sample and reagent blanks 
with and without adenosine-5-monophosphate with each set of analy- 
ses. Glassware cleaned with warm HCl and rinsed with glass-distilled 
water was used throughout the tests. 

The samples were incubated for 15 minutes at 38 C., and 1.0 ml. 
aliquots of the incubation mixture were removed at 0 and 15 minutes. 
Each aliquot was added to 0.2 ml. of 30% trichloroacetic acid con- 
tained in a test tube placed in ice water. After centrifugation, 500 


Submitted for publication April 15, 1959. 

* Studies on Arterial Metabolism XXIV. The investigation was 
supported by a grant from the National Institutes of Health, Public 
Health Service (PHS-891) and the Life Insurance Medical Research 
Fund (G-56-54). 

{ The author is indebted to Dr. J. J. Connor for assistance in 
obtaining specimens. 
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cu.mm. of the supernatant were used for determination of orthophos- 
phate. The colorimetric phosphate determination was performed as 
previously described (3). 


The Km observed for adenosine-5-monophosphate was 2.13 x 10-4, 
In accordance with the observations by Ahmed and Reis (1) the 5- 
nucleotidase activity of the arterial tissue was found to be definitely 
lcwer in the absence than in the presence of manganese sulfate. Pro- 
portionality was noted between time of incubation and recorded en- 
zyme activities over a 30-minute period for a 10-25 mg. tissue range 


and over a 20-minute period for a 10-50 mg. range. As pointed out 
by Reis (1, 6, 7) and by Kirk (3) the degree of interference of the 
nonspecific arterial phosphomonoesterase in the activity measurements 
of 5-nucleotidase can be considered as very small under the experi- 
mental conditions employed in the present study. 


RESULTS 
The mean 5-nucleotidase activities of aortic, 
pulmonary artery, and coronary artery samples 
observed for various age groups have been listed 
in table 1. 
Aortic Samples 


I. Normal aortic tissue—As seen from the 
data recorded in table | a definite tendency was 
noted for the 5-nucleotidase activity of the tis- 
sue to increase with age. Thus the mean value 
observed for samples from children, expressed 
as millimoles of orthophosphate liberated /Gm. 
wet tissue/hour, was 0.060, as compared with 
an average value of 0.179 for samples from 
adults. The increase in 5-nucleotidase activity 
with age has been illustrated graphically in fig- 
ure 1. The coefficients of correlation between 
age and 5-nucleotidase activity, calculated on 
the basis of wet tissue weight and tissue nitro- 
gen content, were, respectively, + 0.48 (t= 


5.35) and + 0.36 (t = 3.56). 


II. Arteriosclerotic aortic tissue-—The results 
of comparisons between the 5-nucleotidase ac- 
tivities of arteriosclerotic and normal tissue por- 
tions of the same blood vessels are listed in table 
2. It will be seen from the table that the mean 
enzyme activity of the arteriosclerotic tissue, 
when calculated for the total number of sam- 
ples on the basis of wet tissue weight, was 
moderately lower than the activity of the nor- 
mal tissue portions, but that no significant dif- 
ference was found when the activity values 
were expressed on the basis of the tissue nitro- 
gen content. 

An examination was further made of the re- 
lationship between the fresh tissue inorganic 
phosphate content and the enzyme activity, the 
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Taste 1. Mean 5-Nucreotipase Activities OF HUMAN 
ARTERIAL TIssUE IN Various AGE GROUPs. 
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Normal Aortic Tissue 
0-9 11 0.2 0.060 0.024 1.45 0.52 
10-19 2 0.3 0.112 - 2.57 —_— 
20-29 6 0.3 0.158 0.031 3.39 0.58 
30 - 39 12 0.3 0.160 0.062 3.98 1.67 
40-49 13 0.4 0.220 0.061 6.22 2.04 
50 - 59 24 0.5 0.159 0.056 4.41 1.61 
60 - 69 22 0.6 0.187 0.052 5.22 1.80 
70-85 5 O05 0.178 a 5.06 _ 
Grand Mean 0.162 0.066 4.55 2.02 
Arteriosclerotic Aortic Tissue 
10-19 1 0.3 0.124 — 2.13 — 
20 - 29 3 0.3 0.204 — 6.45 —- 
30 - 39 4 0.7 0.148 _- 3.90 - 
40-49 8 0.6 0.189 0.051 5.32 1.44 
50 - 59 22 1.2 0.142 0.070 4.51 2.33 
60 - 69 21 1.2 0.157 0.057 5.00 1.42 
70 -85 4 1.1 0.144 — 4.43 _ 
Grand Mean 0.156 0.061 4.73 1.92 
Pulmonary Artery Tissue 
0-9 9 0.2 0.048 0.030 1.45 _ 
10-19 1 0.2 0.072 — _— — 
20-29 6 0.2 0.065 0.041 2.07 _— 
30 - 39 ll 0.2 0.071 0.026 1.93 0.67 
40-49 13 0.3 0.118 0.039 3.69 1.40 
50 - 59 23 0.3 0.107 0.041 3.11 1.34 
60 - 69 19 0.3 0.120 0.038 3.40 0.90 
70 -85 4 0.3 0.121 —_ 2.96 _— 
Grand Mean 0.098 0.047 3.01 1.38 
Normal Coronary Artery Tissue 
0-9 5 0.1 0.067 _ 1.38 —_ 
20 - 29 5 0.2 0.097 — 3.90 — 
30 - 39 6 0.2 0.102 0.035 3.53 1.04 
40-49 7 0.3 0.096 0.046 3.73 1.06 
50 - 59 9 0.5 0.120 0.049 3.19 1.53 
60 - 69 9 0.5 0.139 0.060 5.47 0.70 
70-79 3 0.3 0.118 —_ 3.53 — 
Grand Mean 0.109 0.050 3.65 1.48 
Arteriosclerotic Coronary Artery Tissue 
30 - 39 3 1.2 0.152 — 3.80 _— 
40-49 3 2.0 0.187 — 7.27 —_— 
50 - 59 17 1.6 0.110 0.062 3.70 1.96 
60 - 69 12 1.6 0.089 0.035 2.87 1.35 
70-79 3 Be | 0.118 —— 3.95 _ 
Grand Mean 0.113 0.057 3.65 2.05 
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Taece 2. Mean 5-Nuc.eotipase ACTIVITIES OF ARTERI- 
OSCLEROTIC TissUE EXPRESSED IN PERCENTAGE OF 
Activities OF NORMAL TIssUE OF THE SAME 
ARTERIAL SAMPLES. 
































Wet Tissue 
Age Tissue Nitrogen 

Group N —— a 
(Years) 1 t of me t of 

? diff. ‘ diff. 

Aortic Samples 
30 - 49 12 85 1.47 87 1.16 
50 - 59 22 95 0.76 102 0.24 
60-75 24 86 2.05 94 0.62 
30-75 58 89 2.56 95 0.89 
Coronary Artery Samples 

30 - 75 26 111 0.94 111 0.81 





phosphate content serving as a measure of the 
degree of calcification present. A marked de- 
crease in the 5-nucleotidase activity was ob- 
served in some samples having a phosphate 
content above 5.0%. 


Pulmonary Artery Samples 

In all the age groups investigated (table 1) 
and in 92% of the individual samples from 
adults, the 5-nucleotidase activity of the pul- 
monary artery tissue was found to be lower 
than the activity of the normal aortic tissue. 
The average value found for samples from chil- 
dren was 0.048, and the mean activity recorded 
for samples from adults 0.104. The tendency of 
the enzyme activity to increase with age was 
similar to that observed for the aortic tissue 
(fig. 1). Thus the coefficient of correlation be- 
tween age and 5-nucleotidase activity was 
+ 0.49 (t = 5.10), when calculated on the 
basis of wet tissue weight, and + 0.30 (t = 
2.68), when expressed on the basis of the tissue 
nitrogen content. 


Coronary Artery Samples 

I. Normal coronary artery tissue—The mean 
5-nucleotidase activities observed for the cor- 
onary artery samples from various age groups 
(table 1) were in general of a magnitude be- 
tween those recorded for the aortic and the 
pulmonary artery samples. The average activi- 
ties found for samples from children and adults 
were, respectively 0.067 and 0.110. The ten- 
dency of the 5-nucleotidase activity to increase 
with age was less pronounced than in the case 
of the aorta and pulmonary artery. 
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of human aortic and pulmonary artery tissue. 


Variation with age in 5-nucleotidase activity 


II. Arteriosclerotic coronary artery tissue.— 
No statistically significant difference was found 
between the activities of the arteriosclerotic and 
normal tissue portions either when calculated 
on the basis of wet tissue weight or tissue nitro- 
gen content (table 2). In accordance with the 
observations on arteriosclerotic aortic tissue, 
some of the coronary artery samples having a 
phosphate content above 5.0% showed mark- 
edly reduced enzyme activity. 


DISCUSSION 


The mean 5-nucleotidase activity observed in 
the present study for normal adult aortic tissue 
(0.179 mM PO, liberated/Gm. wet tissue/ 
hour) is somewhat higher than the activities 
found by previous investigators. Thus the aver- 
age activity reported by Antonini and Weber 
(2) for 7 normal aortic samples was 0.123; the 
few examples listed in the publications by Reis 
(6, 7) show a mean value of about 0.078. In 
view of the small number of samples included 
in the studies by these authors an evaluation of 


KIRK 


the significance of the observed difference is not 
possible. 

It has been shown by Reis (6) that the activ- 
ity of 5-nucleotidase in the arterial tissue js 
higher than that found in ossifying cartilage. 
The high concentration of this enzyme in arte- 
rial tissue and the fact that it exhibits maximal 
activity near the physiological pH deserve at- 
tention. The possible significance of the en- 
zyme for the process of calcification has been 
pointed out by Reis (6, 7). 

An important finding resulting from the pres- 
ent study is the demonstration of a considerable 
increase in the 5-nucleotidase activity of the 
arterial tissue with age. A similar increase has 
been reported by Naidoo and Pratt (4) for the 
enzyme in the rat brain. 


SUMMARY 

Determinations were made of the 5-nucleo- 
tidase activity of 97 samples of the thoracic 
descending aorta, 86 samples of the pulmonary 
artery, and 57 samples of the coronary artery 
obtained from individuals of various ages. In 
the case of the aortic and coronary artery sam- 
ples, the enzyme activity measurements were 
made separately on normal and arteriosclerotic 
portions of the same blood vessels. 

The average enzyme activity of normal aortic 
tissue from children, expressed as millimoles of 
PO, liberated/Gm. wet tissue/hour, was 0.060. 
The corresponding values for the pulmonary 
and coronary arteries were 0.048 and 0.067. 
The enzyme activity was found to increase 
markedly with age, the coefficient of correla- 
tion between age and 5-nucleotidase activity 
being + 0.48 (t= 5.35) for the aorta and 
+ 0.49 (t = 5.10) for the pulmonary artery. 
The mean enzyme values observed for aortic, 
pulmonary artery, and coronary artery samples 
from adults were, respectively, 0.179, 0.104, and 
0.110. 

The mean 5-nucleotidase activity of arteri- 
osclerotic tissue portions of the aortic samples 
was moderately lower than the activity of the 
normal tissue when expressed on the basis of 
wet tissue weight, but no significant difference 
was found when the activities were calculated 
on the basis of the tissue nitrogen content. The 
average enzyme activities of arteriosclerotic and 
normal tissue sections of the coronary artery 
showed no significant difference. 
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A STUDY OF SERUM ALKALINE PHOSPHATASE LEVELS IN OLD 
PEOPLE LIVING AT HOME 


W. HOBSON, M.D., AND ARTHUR JORDAN, M.B. 
(From the University of Sheffield and the United Sheffield Hospitals, Sheffield, England) 


The few studies of the chemistry of the blood 
in relation to old age have been carried out, for 


the most part, on elderly persons living under 


somewhat special conditions in hospitals or in 
institutions. The study of old people living in 
their own homes should provide better stand- 
ards against which to judge deviations possibly 
due to disease. 

The serum alkaline phosphatase activity in 
old age has been little studied. Vermehren (8) 
studied 6 women aged 72 to 86 years and 
found significantly higher values than in the 
age-range 40 to 55 years. Robertson (7) com- 
pared the activity in 14 old people, aged 60 to 
78 years, with that found in 60 people aged 20 
to 40 years and reported that the older group 
tended to have higher values and that the dif- 
ference was possibly significant (P > 0.05) but 
re-examination of his results expressed in loga- 
rithms using Student’s “t” test leads to the con- 
clusion that there is a significant difference be- 
tween his younger and older groups (0.02 < 
P < 0.05). Buch (1) gave values for the alka- 
line phosphatase activity of the serum in old 
people significantly higher than those he found 
in young adults; he found no sex difference. 
Clark, Beck, and Shock (2) demonstrated a sig- 
nificant rise from the sixth decade onwards. 

A comprehensive medical survey of old per- 
sons living alone or with spouse in Sheffield, 
England, enabled us to carry out a study of the 
relationship of the serum alkaline phosphatase 
activity to age. 

METHODS 

The group included in the study comprised 
70 men between the ages of 67 and 83 years 
and 92 women between the ages of 61 and 84 
years. The method of selecting the subject has 
already been described (3). 

During the medical examination of the pa- 
tients in their own homes, blood was taken 
~ Submitted for publication September 5, 1958. 
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from the cubital vein; cooling of the exposed 
arm was avoided. The blood was allowed to 
clot in a dry tube and the serum taken off. 

The serum alkaline phosphatase was deter- 
mined by the method described by King (4) 
and reported in King units.* 


RESULTS AND DISCUSSION 

The results of the determinations of the 
serum alkaline phosphatase activities in relation 
to age are shown in figure |. A logarithmic 
scale has been used for plotting the phosphatase 
activity. The results from 9 subjects (6 men, 
3 women), in whom Paget’s disease of bone 
(osteitis deformans) was diagnosed, have been 
excluded. 

If scatter diagrams of the results shown in 
figures 1A and 1B are prepared, the distribution 
of the phosphatase values is seen to be skew in 
both sexes. This was confirmed by calculation 
of Fisher’s “g,.”. The values conform to a log- 
normal distribution. All subsequent calcula- 
tions were carried out using the logarithms of 
phosphatase activities. 

That the distribution of the serum alkaline 
phosphatase activity is lognormal had already 
been reported (9), and examination of other 
results (2, 7) shows that they are not normally 
distributed. 

No significant difference was found between 
the results for the two sexes. 

There was a significant correlation between 
age and serum alkaline phosphatase activity in 
the 89 women (r= +0.2579, 0.01 <P< 
0.02), but the correlation ceased to be signif- 
icant if the values for the women aged 61 to 
were excluded. For the 64 men there was no 
significant correlation (r = —0.0644, P> 
0.05). 


* The alkaline phosphatase activity of a serum expressed in 
original King-Armstrong units (5) is equal to the number of mill 
grams of phenol which would be liberated from the substrate by !! 
ml. serum after 30 minutes’ incubation at pH 9 with a_ verona 
buffer under the prescribed conditions. The unit used in the presen! 
work differs only in employing an incubation period of 15 min., é 
pH of 10, and a carbonate-bicarbonate buffer. It was introduced % 
King (6) and it would seem appropriate to call it the King unit 
The alkaline phosphatase activities of a given serum expressed it 
either unit are very similar, but the units are not identical and both 


are in use; to give them the same name, as is sometimes done, * 


misleading. 





60r 
30 


20} 


KING UNITS 
@ 


| 
L 
60 


Fig. 1. 
line phe 
women. 
phatase 
between 


Com 
it can 
serum 
range 
of nor 

The 
ues fre 
of 20 < 
uous | 
single 

The 
activit 
dental 
other\ 
natior 
One \ 
level | 
clinic 
mal, 
Whet 
be di 
Paget 


‘posed 
ed to 


deter- 
x (4) 


i the 
lation 
thmic 
jatase 
men, 
bone 


been 


m in 
ution 
Ww in 
ation 
log- 
cula- 
ns of 


aline 
eady 
ther 
nally 


veen 


veen 
y in 
P< 
mif- 


o 4 


5 no 


P> 











SERUM ALKALINE PHOSPHATASE IN OLD AGE 293 








60r MEN 60° WOMEN 
i (a) -_ (b) 
20} - 20 ; 
ee 
i 
n | no » 
E10! 5 10 
3 8 = © 
be! 7 
¥ al ~ <4 
| 
2} . 2 
eo 
60 70 80 90 60 70 80 90 
AGE (YEARS) AGE(YEARS) 


Fig. 1. The relation between age and the serum alka- 
line phosphatase activity in elderly men and elderly 
women. The scale of the ordinate (serum alkaline phos- 
phatase activity) is logarithmic and is not continuous 
between 30 and 60 units. 


Combining the results for men and women, 
it can be said that above the age of 60 the 
serum alkaline phosphatase activity is in the 
range of 5 to 16 King units in the middle 80% 
of normal people. 

The men provide a continuous series of val- 
ues from 2 to 17 units, followed by single results 
of 20 and 63 units. The women show a contin- 
uous series from 3 to 20 points, followed by 
single results of 22, 27, and 35 units. 

The man with a serum alkaline phosphatase 
activity of 63 units was aged 68 years. He had 
dental sepsis and some osteoarthritis, but was 
otherwise clinically normal; an X-ray exami- 
nation showed no evidence of Paget’s disease. 
One woman had a serum alkaline phosphatase 
level of 35 units. She suffered from backache; 
clinical examination revealed nothing abnor- 
mal, and the X-ray findings were negative. 
Whether results as high as 35 or 63 units may 
be due to undetected disease, such as early 
Paget’s disease, it is impossible to sav. 


The serum alkaline phosphatase results of the 
present series were not compared with controls 
drawn from younger adults. The range of re- 
sults from the present series extends to higher 
values than are accepted as normal for younger 
adults. Wootton and associates (9), using the 
same technical method as the one used in the 
present series, found the middle 80% of nor- 
mal adults aged 18 to 50 to have values lying 
between 4.5 and 9.5 units. The present series 
for old people has a higher value for both upper 
and lower limits. 


SUMMARY 

The serum alkaline phosphatase activity was 
determined in 70 men aged 67 to 83 years and 
92 women aged 61 to 84 years. The range 
which encloses the middle 80% of normal old 
people is 5 to 16 King units. This is higher 
than in younger age groups. The distribution 
is lognormal. 
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ORAL COMPLAINTS AND TASTE PERCEPTION IN THE AGED 


THEODORE COHEN, M.D., AND LEO GITMAN, M.D. 
(From the Brooklyn Hebrew Home and Hospital for the Aged, Brooklyn 12) 


In a previous study (9) in which we evalu- 
ated the gastrointestinal tract in a group of 102 
aged individuals, more than one-third com- 
plained of some aberration of taste. The present 
investigation was, therefore, formulated to ex- 
plore the possibility that the ability to perceive 
specific tastes was impaired with age and was 
related to the complaints referable to taste. 

Age-related changes occurring in the mouth 
might theoretically constitute important factors 
in the problem. A gradual diminution in the 
number of taste buds with increasing age has 
been described (11, 20). This change begins at 
age 40-45 in females and 50-60 in males (1). 
It has been reported that as many as two-thirds 
of the taste buds become atrophic in old age 
(17). The lips and oral mucosa become 
atrophic, and there is a loss of elasticity and a 
decrease in the tunica propria. The muscle tone 
and papillary coating of the tongue are de- 
creased (6). There is also symmetrical bilateral 
asymptomatic submaxillary gland enlargement 
(18). 

Significant physiological changes also occur. 
There is a decrease in the flow of saliva with a 
reduction in the ptyalin content. The pH of 
the saliva tends to become neutral, and slight 
alkalinity, especially in the edentulous patient, 
is not infrequent. The mucous glands secrete 
a thick ropy saliva which has a high mucin 
content (6). 


METHOD AND MATERIAL 

The control subjects selected (table 1) con- 
sisted of 100 non-institutionalized individuals 
under the age of 65 who were divided into two 
groups: Group I was composed of 45 individ- 
uals (27 females, 18 males) between the ages 
of 18 and 39, and Group II consisted of 55 indi- 
viduals (25 females, 30 males) between the 
ages of 40 and 64. Our experimental subjects 
(Group III) consisted of 248 institutionalized 
residents whose ages varied between 65 and 94 
years (table 1), and their ability to recognize 
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the basic tastes of sour, sweet, salty, and bitter 
was tested. 

Since the purpose of this paper was to cor- 
relate taste complaints with gross changes in 
ability to recognize tastes and not to determine 
changes in taste thresholds, the concentrations 
of the substances used were those which were 
easily identified in preliminary trials in young 
subjects. The substances and concentrations 
used were saccharine 0.25%, NaCl 1.0%, qui- 
nine sulfate 0.14%, and acetic acid 5%. In 
using the latter, we realized that its odor might 
affect the results. However, because of its great 
penetrability of tissues (2) and because we had 
a control group for comparison, we believed that 
we could accurately evaluate our findings. 

Prior to testing, each subject was questioned 
regarding any complaints referable to taste. The 
presence or absence of teeth was recorded in 151 
subjects in Group III. 

In order to avoid the effect of appetite on 
taste perceptibility, all tests were performed 
midway between meals. Solutions were used 
at room temperature. Dentures, if present, were 
removed. The patient’s mouth was rinsed with 
tap water before and after each test. A cotton 
swab, chosen at random, was saturated with the 
test solution and wiped across the dorsal, pos- 
terior, and lateral surfaces of the tongue. The 
patient was permitted to withdraw the tongue 
into the mouth and was immediately asked 
whether the solution tasted sweet, sour, salty, 
or bitter. If there was any hesitancy or the 
patient could not recognize the flavor, the same 
solution was'reapplied two more times, alternat- 
ing with another flavor and the usual rinsing. 
If two out of three responses were incorrect, 
this was regarded as an error. 


RESULTS 


None of the patients in the control groups 
had complaints referable to taste. This is in 
marked contrast to the 33.1% incidence in the 
individuals over the age of 65 years (table 2). 
Within the latter group, no definite age-inci- 
dence correlation was found. Although female: 
seem to complain more frequently than do 
males, when these data are age corrected, the 
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Taste 1. Ace DistripuTion OF PaTiENTs. 
Age Female Male Total 
Group I 
Under 20 3 1 4 
9) - 29 10 7 7 
30-39 14 10 24 
Total 27 18 15 
Group Il 
4) - 49 11 10 21 
50-59 10 11 21 
60-64 Hy) 8 13 
Total 26 29 55 
Group Hl 
65 - 69 18 s 26 
70-74 31 a3 64 
75-79 50 40) R0 
80-84 23 22 15 
85-89 18 1% 28 
9) - 94 i 1 5 
Total 144 104 248 


Taste 2. INCIDENCE OF CoMPLAINTs RELATED TO AGE AND 
Sex IN Group IIL. 


Age Female Male 

Total % with Total “% with 

Number Complaints Number Complaints 
65-69 18 38.9 8 25.0 
70-74 31 38.7 33 18.2 
75-79 50 36.0 30 33.3 
80-84 23 §2.2 22 22.7 
85-89 18 16.7 10 30.0 
90-94 4 75.0 1 9 
Total 144 38.9 104 25.8 

Total incidence of complaints—33.1%. 

Taste 3. Speciric Compiaints AccorDING TO SEX IN 
Group III. 

Complaint Female Male Total 
Bitter 28 7 35 
Sour 18 9 27 
Dry 11 8 19 
“Peculiar” 7 2 9 
Salty 2 2 1 
No Taste 2 2 4 

Total 68 30) 98 
Taste 4. Retation oF Test Errors To AGE AND SEX. 


Group I Group II Group II 











Sex (45) (55) (248) 
Female 22.2% 3.4% 20.1% 
(18) (29) (144) 

Male 18.5% 26.9% 35.6% 
(27) (26) (104) 

Total 20% 14.5% 26.6% 
(45) (55) (248) 


( )= Total number of patients in group tested. 


TaBLe 5. PERCENTAGE INCIDENCE OF INCORRECT RESPONSES 
to Speciric TEsTs. 


Test 
Sour 
Salty 
Bitter 
Sweet 


Group | 
(45) 
11.1 

2.2 

8.9 


99 


Group II 
(55) 
9.3 
7.3 
1.8 

0 


(| )=Total number of patients in group tested. 


Group III 
(248) 
16.5 
8.1 
4.4 
2.0 
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difference disappears completely, yielding a P 
value of 0.25. 

The complaints most frequently presented 
were: sour, bitter, and dry (table 3). The total 
number of complaints elicited were 98, indicat- 
ing that some patients had two and even three 
complaints. 

The incidence of test errors in patients under 
65 was 17% (table 4). The 10% increase of 
test errors in the group over 65 years was statis- 
tically not significant (P = 0.07) (table 4). 
This implies that there is no alteration of gross 
taste perception with age. 

A comparison of the specific tests shows sour 
to be the taste most frequently missed. Bitter 
and salty were mistaken with similar frequency, 
and sweet was most readily recognizable (table 
5). Single test errors were the rule in all age 
groups, multiple test errors per subject being 
the exception (table 6). 

The incidence of test errors seems to be sex- 
related (table 7). The males made more mis- 
takes than the female (P = 0.01). 

It is evident from the summarized data (table 
8 that complaints referable to taste bear no rela- 
tion to taste perception. The group presenting 
complaints showed a 26.8% incidence of taste 
errors compared to 26.5 in the group with no 
complaints. 

Analysis of the responses of edentulous pa- 
tients with dentures reveals no significant dif- 
ference from those with single or no dentures 
(table 9). 


TaBLe 6. PERCENTAGE DisTRIBUTION OF TASTE ERRORS. 


Group I Group II Group III 


Errors (45) (55) (248) 
Missed 
1 Test 20 9.1 22.6 
Missed 
2 Tests 0 3.6 3.6 
Missed 
3 Tests 2.2 0 0.4 
( )= Total number of patients in group tested. 
TaBLeE 7. INcIDENCE OF Test Errors RELATED TO AGE 
AND Sex IN Group III. 
Number % of Number % of 
of Patients Incorrect of Patients Incorrect 
Tested Responses Tested Responses 
Age Female Male 
65-69 18 11.1 Ss 25.0 
70-74 31 12.9 33 39.4 
75-79 50 22.0 30 40.0 
80-84 23 30.4 22 31.8 
85-89 18 27.8 10 20.0 
90-94 4 0 1 100 
144 20.1 104 35.6 


Total 
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TasLe 8. RELATIONSHIP BETWEEN COMPLAINTS AND 
Test Errors. 


Complaints vs. 
No Complaints 
Group I Group II Group III 


(45) (55) (248) 
Complaints 
Number of Patients 0 0 82 
“ of Incorrect Responses 0 0 26.8 
No Complaints 
Number of Patients 45 55 166 
“ of Incorrect Responses 20 14.5 26.5 


(| )=Total number of patients in group tested. 


Tas_e 9. RELATIONSHIP BETWEEN DENTAL STATUS AND 
Test Errors oR CoMPLAINTs IN GroupP III. 


Teeth and Dentures Teeth 

Dentures Only Only 

(32) (103) (16) 

% With Complaints 25.9 30.1 25.0 
% Incorrect Responses 25.9 24.2 38.5 


“( )= Total number of patients in group tested. 


DISCUSSION 


Taste is a very complex modality which is 
subject to the influence of numerous internal 
and external factors. One of the most impor- 
tant is odor. It would be very difficult, for in- 
stance, to distinguish between an apple and an 
onion if one had to depend upon taste alone 
for recognition (21). Temperature plays an 
important role in gustatory response; the body 
temperature being most conducive to maximal 
sensitivity (24). Gustatory acuity is related to 
satiety, showing an increase before food inges- 
tion and decrease in the post-prandial period 
(14). Appetite also tends to be better when an 
individual is healthy, so that the state of health 
is another contributory factor. 


A substance repeatedly placed on one spot on 
the tongue evokes decreasing responses (21). 
This is believed to be due to physiological fa- 
tigue, which may be related to either the local 
epithelial mechanism or the nerve supplying the 
taste bud. 


It has been stated that taste perception be- 
comes more acute with decreased atmospheric 
pressure (15). Touch (8), pain (16), geno- 
type (3), and the body’s need for a particular 
substance (23) have been designated factors in- 
fluencing taste. The influence of tobacco is as 
yet a moot question (10, 21). Blood levels of 
various substances provide stimulation to taste 
as evidenced by the bitter taste in the mouth 
following the intravenous administration of 
decholin. 


At present it is felt that taste receptors are 
functionally distinct although more than one 
kind may be present in a single papilla. They 
are arranged in a different distribution on the 
tongue, so that the tip is most sensitive to sweet 
and salty, the lateral portions to sour, and the 
posterior portion to bitter (2). 

The chemical stimuli for specific tastes are 
predominantly organic compounds, such as 
sugars and alkaloids for sweet and bitter re- 
spectively, inorganic compounds, notably the 
chloride ion for salty, and the hydrogen ion for 
sour (2). 

Engstrom and Rytzner (12) believe that the 
presence of a rich nerve supply in the region 
around the taste bud supports the contention 
that the epithelial region nearest the taste bud 
may be of importance in the production of taste. 
Bourne (5) has demonstrated the presence of 
alkaline phosphatase in the superficial layers of 
the epithelium overlaying the taste buds in 
humans. He and El-Baradi (11) were of the 
opinion that taste may be associated with the 
inhibition of this enzyme. They further showed 
the presence of a simple esterase which histo- 
chemically is inhibited by quinine but not by 
salt or sugar. 

There is a paucity of published data dealing 
with taste perception in the aged. Bourliére (4) 
recently found an increase in the threshold of 
perception and recognition of sweet in old age 
which is independent of sex. However, when 
he tested the response to salty solutions, he 
noted a slight rise in threshold for perception 
and a more marked one in threshold recogni- 
tion in older individuals, particularly males. 

Richter and Campbell (22) also think that 
there is an elevated threshold for sweet in older 
individuals. Fox (13), in testing several thio- 
carbamide compounds, found that the ability to 
recognize them did not change with age, where- 
as Harris and Kalmus (16) noted a decreased 
ability with age in testing patients with phenyl- 
thiourea. 

More recently, Byrd (7), utilizing weak (but 
not threshold), medium and strong solutions of 
the 4 basic flavors in various age groups, con- 
cluded that there was an insignificant differ- 
ence between the responses of the young and 
the aged subjects. A search of the available 
literature has failed to reveal any studies cor- 
relating taste perception and complaints. 

Our study indicates that there is an insignif- 
icant difference between the older and_ the 
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younger person’s ability to discern the basic 
tastes and that males have more difficulty rec- 
ognizing basic tastes than do females. The ab- 
sence of age-correlated differences in taste per- 
ception is in marked contrast to the greatly 
increased number of complaints in the aged. 
The reason for this increase of complaints is 
not clearly understood, but a number of pos- 
sible explanations present themselves. Many 
old people, with their loss of interest in their 
surroundings and the people around them and 
their decreased activity, tend to be introspec- 
tive and concentrate on somatic complaints. It 
is well known that the physical appearance of 
food and its preparation affect one’s response 
to taste. Although the variety of food served in 
this Institution is similar to that which our pa- 
tients had eaten in the past, of necessity insti- 
tutional food is not prepared precisely in the 
manner to which many natients may have been 
accustomed throughout 30 or 40 years of mar- 
ried life. A dislike of the food eaten could pos- 
sibly be expressed as a bad taste in the mouth. 
Landa (19) states that age is a very potent 
factor in the deterioration of taste sensation and 
that older people undergo changes in their pref- 
erence for specific tastes, particularly a loss of 
desire for sweet. (It is interesting to note that 
sweet was the flavor least frequently missed by 
our aged subjects). He also believes that the 
aged foreign-born individuals who reminisce 
about the more tasty food eaten in youth are 
not aware that they are comparing the pleasant 
memories of taste and smell of their vigorous 
youth with the experience of impaired sense in 
old age. Perhaps, in this part of life span, an 
individual is subconsciously expressing a gen- 
eral “distaste” for life. Whatever the modus 
operandi, there most assuredly will be numer- 
ous psychiatric as well as organic components. 


SUMMARY AND CONCLUSIONS 


Complaints referable to taste perception are 
far more frequent in the aged than in the 
younger individual and bear no relation to the 
person’s ability to recognize the basic tastes. 

There is no significant decrement in gross 
taste perception with aging. 

Males show a statistically significant higher 
incidence of taste error than do females. 

The highest incidence of errors occurs in test- 
ing for sour. The percentage of error for any 
specific taste is similar for all ages. Multiple 


errors by a single individual occur in compara- 
tively few instances. 

No correlation is found between the use of 
dentures and the incidence of complaints or test 
errors. 
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OUTLINE OF GERONTOLOGY IN JAPAN AND SOME ASPECTS OF 
LIFE SPAN AND CAUSES OF DEATH IN THE JAPANESE 


SADAMU WATANABE, M.D. 


(Chairman, Gerontological Association of Japan, 2-1325 Soshigaya Setagay-ku, Tokyo) 


OUTLINE OF THE PRESENT STATUS OF 
GERONTOLOGY IN JAPAN 

Gerontology in Japan, generally speaking, at 
present is in the initial stage, although public 
concern is rapidly increasing. To describe the 
background of its development, the following 
factors should be taken into consideration: 

First, there is a high level of mortality of the 
Japanese (table 1), in spite of the remarkable 
decrease in the death rate after the war. Sec- 
ond, a sharp increase in the number of aged 
people and a rapid aging of the population is 
anticipated in the near future. For instance, the 
number of the aged 65 years and over will be 
as many as 18 million in 2015, and they will 
constitute about 21% of the whole population 
(table 2). This is very serious, considering the 
rather poor natural resources and the small 
area of our territories. The third factor is the 
deplorable social conditions. Formerly old peo- 
ple lived in the traditional family system in 
Japan, but now the previous family system has 
been changed. Moreover, the living conditions 
of the aged have deteriorated, largely because of 
devaluation of their savings. In the current 
ways of thinking, respect for the aged has di- 
minished. In spite of such an unfavorable situ- 
ation for the aged, little has been done te 
ameliorate it, although awareness of the prob- 
lems of the aged stimulated the establishment of 
the Gerontological Association of Japan in 1954, 
and the first Gerontological Congress was held 
in 1956 under the auspices of our Association. 


The present status and activities of the sev- 
eral fields of gerontology may be summarized as 
follows: 

In biology, research concerning aging is still 
scarce. With respect to geriatrics, the first book 
on the subject in Japan was published as early 
as 1920 by Irisawa (5). Since then progress has 
been included in that of general medicine. 

Recently interest in research in clinical geri- 
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atrics became intensified, partly due to the re- 
cent popularity of short-term health examina- 
tions of the aged through screening tests, but 
fundamental research in aging, in general, is 
still lacking. General interest in the sociolog- 
ical, economic, and psychological aspects of this 
problem is rapidly increasing, although the 
number of people involved is still very limited. 

Demography and vital statistics are making a 
contribution. For instance, vital statistics after 
the war are supplying information on deaths by 
age and the main causes of death even as 
promptly as three months after the occurrence 
of death. Finally, with increasing public con- 
cern, several social activities for the aged are 
being planned, mainly in large cities, but they 
are rather limited in scale. Although the na- 
tional pensions for the aged cover only 30% of 
all those who are engaged in some work at pres- 
ent, plans for expansion are being made by gov- 
ernment and civil enterprises as well. No spe- 
cial governmental agency for the affairs of the 
aged has been established as yet. 


TRENDS IN MORTALITY BY CAUSES OF DEATH 
IN JAPAN 

Although the crude death rate in Japan 
sharply decreased and the expectation of life at 
birth considerably increased after the war 
(tables 3 and 4), death rates by age group in 
Japan are noticeably higher than those of other 
countries. Figure 1 compares the estimated 
average length of life at birth in Japan and the 
U.S. A. 

Expectation of life for Japanese (1, 14, 15) at 
birth in the pre-war period was very short, 46.9 
years for males and 49.6 for females, despite the 
fact that the Japanese were living in a fairly 
moderate climate and that medicine had pre- 
sumably reached the world level. At that time, 
I questioned whether the short life of the Japa- 
nese was caused by the fact of being born weak 
or the generally unfavorable living conditions. 
After World War II, I feared that the mortality 
of the Japanese people would rise markedly, 
due to the highly discouraging living conditions, 
but the result was to the contrary. 
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Taste 1. DeatH Rates By AGE AND SEx OF Various CouNTRIES IN PERCENTAGE OF 1953 Japanese Deatu Rates, 


Males 
A ge 1953 Japan U. 8. J Britain France Netherlands Norway 

0 52.9 100 67 58 93 18 18 

1- 4 5.8 100 24 22 36 30 27 
5- 9 17 100 39 34 37 54 50 
10 - 14 0.8 100 82 55 64 83 67 
15-19 1.6 100 90 52 66 5S 63 
20 - 24 2.9 100 72 41 54 38 14 
25 - 29 3.1 100 61 40 58 36 12 
30 - 34 3.3 100 67 15 69 40 {8 
35 - 39 3.9 100 82 53 81 15 15 
40-44 5.1 100 98 60 94 52 55 
45-49 CB 100 105 73 103 54 57 
50 - 54 11.8 100 109 87 105 58 56 
55 - 59 18.7 100 104 92 99 60 55 
60 - 64 29.4 100 99 96 91 60 56 
65 - 69 47.9 100 8&9 92 86 58 55 
70-74 i a | 100 75 6 82 62 06 
75 - 145.8 100 81 95 100 78 73 

Females 

0 46.2 100 59 52 80 41 2 
1- 4 5.7 100 21 19 31 27 18 
5- 9 1.5 100 31 28 33 43 23 
10-14 0.7 100 55 49 51 61 14 
15-19 1.3 100 52 35 45 40 38 
20 - 24 2.3 100 35 29 39 26 21 
25 - 29 2.8 100 37 33 13 26 23 
30 - 34 3.1 100 45 39 52 38 35 
35 - 39 3.5 100 59 17 65 45 36 
10 - 44 4.4 100 72 58 70 51 10 
45-49 6.0 100 79 64 75 57 18 
50 - 54 8.6 100 85 67 78 62 51 
55 - 59 12.8 100 82 70 76 64 57 
60 - 64 19.7 100 82 74 75 68 55 
65 - 69 32.9 100 80 7A 73 71 59 
70-74 r 100 71 75 75 75 62 
75 - 118.0 100 85 93 96 92 86 


The principal reasons for the improvement in 
life expectancy in Japan after the war, of course, 
include the discovery of epoch-making remedies 
and the progress of medicine. In addition, rapid 
post-war progress of public health, which had 
been retarded except in communicable disease 
control, over-all spread of health insurance, and 
a great social change, which is intended to 
thoroughly democratize this country, came to 
realization almost simultaneously. 

Moreover, the influence of racial susceptibil- 
ity to tuberculosis, the disease which used to 
occupy the first position in the national mortal- 
ity, might be taken into consideration. The 
incidence of tuberculosis and other infectious 
diseases seemed to decrease since 1940. As a 


result of this, in 1956 the death rate from tuber- 
culosis declined by 74%, pneumonia by 72%, 
gastroenteritis by 77%, nephritis by 80%, ty- 
phoid fever by 63%, compared with the corres- 
ponding rates in 1947. 

On the other hand, an increase in mortality 
was observed in several diseases: vascular lesions 
affecting the central nervous system (hereafter 
quoted as CVA) by 15% (fig. 2), cancer by 
33%, heart disease by 6%, cirrhosis of the liver 
by 35%; mortality due to suicide increased by 
56%. 

Here arises the question as to whether the 
death rate could be decreased still more and the 
life span further extended. To answer _ this, 
trends in death rate by age should first be ob- 
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Taste 2. Furure Poputation or Japan (IN THousanps). served, and then successively the leading se- 


Total 
Year Population 
1955* 89,275 
(100.0) % 


1965 96,398 
(100.0) 
1975 102,729 
(100.0) 


1985 104,864 
(100.0) 


1995 103,092 


(100.0) 
2005 98,533 
(100.0) 
2015 89,861 
(100.0) 


0 14 
29,992 
(33.6) © 
22,925 
(23.8) 
20,626 
(20.3) 
19,136 
(18.2) 


15,425 
(15.0) 


14,719 
(15.0) 
12,265 
(13.7) 


15 — 64 
54,558 
(61.1) % 


67,363 
(70.0) 


74,254 
(72.3) 


76,232 
(72.7) 


(69.6) 


59,036 


(65.7) 


5,506 
(5.4) 
6,494 
(6.2) 
8,707 
(8.4) 
10,441 
(10.6) 
12,831 
(14.3) 


2) 


on 


1,385 
(1.6) % 
1,853 
(1.9) 
2,344 
(2.3) 
3,002 
(2.9) 
3,589 
(3.5) 
4,801 
(4.9) 
5,728 
(6.4) 


Prepared by the Institute of Population Problems, Welfare Ministry. 
For 1955—1965, population prediction. 
For 1965—2015, population project based upon the hypothetical 
differential fertility rate and mortality rate for 1965. 
* 1955 Quinquennial Census of Japan. 


Taste 3. CHances OF CrupE DeratH Rates IN JAPAN. 


Deaths per Thousand 














Year 
Males Females 

1935 17.4 16.2 

1947 15.6 13.6 

1950 11.4 10.3 

1955 8.3 72 

1956 8.6 7.5 

1957 8.9 1 & | 
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Fig. 1. Estimated average length of life at birth in 
Japan and the U.S.A. from 1879 to 1957. 


lected causes of death studied, using analytical 
knowledge on the important causes of death by 
age groups. Table 5 shows death rates by age. 
It is readily seen from this table that the degree 
of decline in the death rate is slowing down and 
that the death rate is even increasing in the 
groups of advanced age. 

National statistics by causes of death reveal 
that between 40 and 50 years of age tubercu- 
losis or cancer is the leading cause of death in 
males and cancer in females. Between 50 and 
65, CVA, cancer, and heart disease follow, in 
that order. constituting more than 50% of 
deaths by all causes. Since CVA rank first in 
Japan in the 50-65 age group, it might be ques- 
tioned whether the Japanese are a “hyperten- 
sive” nation. As shown in table 6, however, 
average blood pressure by age group is almost 
the same in Japan as it is the United States 
of America (9, 11, 16). In the United States, 
however, as shown in table 7, heart disease 
ranks the highest among the causes of death. 

The mean value of serum cholesterol of the 
Japanese is 160 to 170 mg./100 ml. for males 
and 175 to 195 mg. /100 ml. for females, accord- 
ing to Fukuda’s studies (2, 3) on 1419 subjects 
in a population of farmers and fishermen, being 
definitely lower than that seen in the United 
States, according to the survey of Keys (7). 
This hypocholesterolemia in the Japanese might 
be related to the low incidence of CVA, espe- 
cially in the rural districts. The relation of 
serum cholesterol to CVA is being investigated 
by some workers. Among other suspected causes 
of the prevalence of CVA in Japanese are ex- 
cessive intake of rice or salt, overwork, drink- 
ing Japanese wine (sake), or their various com- 
binations. 
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Fig. 2. Death rate per 100,000 from cerebral vascular 
accidents in Japan from 1925 to 1957. 








Life Table Period . 
Japan 

5th Life Table 1926-1930 44.8 
6th Life Table 1935-1936 | 46.9 
Abridged Life Table 1947 50.1 
Abridged Life Table 1950 | 58.0 
Abridged Life Table 1955 63.9 
Abridged Life Table 1956 63.1 
Abridged Life Table 1957 63.2 


TasBLe 5. TRENps OF INDICES OF DEATH RaTE By AGE 
IN JAPANESE. 


Males 











Death Rate 
Age 1935 1947 1954 1955 1956 1957 per 1,000 
in 1947 
20 - 24 112 100 35 33 31 30 8.3 
25 - 29 93 100 37 33 31 30 8.6 
30 - 34 87 100 40 36 33 33 8.2 
35 - 39 88 100 45 40 40 39 8.6 
40-44 98 100 52 48 47 47 aT 
45-49 100 100 61 58 58 59 12.3 
50 - 54 113 100 67 64 66 66 17.3 
55 - 59 110 100 71 66 69 72 25.6 
60 - 64 97 100 68 67 69 72 40.7 
65 - 69 102 100 72 72 7: 76 61.6 
70-74 99 100 79 77 83 88 90.2 
75-79 100 100 78 77 84 90 135.5 
80 - 95 100 80 77 85 91 221.8 
Females 
Death Rate 
Age 1935 1947 1954 1955 1956 1957 per 1,000 
in 1947 

20 - 24 126 100 30 27 25 24 7.4 
25 - 29 113 100 35 31 29 28 7.3 
30 - 34 112 100 41 36 35 34 7.0 
35 - 39 117 100 47 42 40 40 7.1 
40-44 113 100 51 48 46 47 7.8 


45-49 112 100 61 59 57 57 
50 - 54 109 100 66 62 63 62 
55 - 59 107 100 69 67 68 68 


nore 
Pare; 
ocr 


~ 60 - 64 96 100 67 65 66 68 
65 - 69 102 100 74 72 75 75 40.2 
70-74 100 100 77 75 81 84 64.1 
75-79 101 100 76 75 81 85 103.1 
80 - 96 100 78 79 87 91 


Recently attention has been focused on the 
quality of drinking water. Misawa (10) de- 
scribed the high incidence of CVA in northern 
Japan to the silicate-rich drinking water. Ko- 
bayashi (8) concluded from his extensive 
studies on river and drinking water that the 
ration of sulfate to carbonate is proportional to 
the incidence of CVA. 


WATANABE 


Taste 4. CHANGES IN ExPEcTATION OF LIFE AT BIRTH IN JAPAN. 


Males Females 

U.S.A Japan U.S.A. 

55.6 46.5 58.3 
(1928) (1928) 

59.9 | 49.6 63.9 
(1935) | (1935) 

| 64.4 54.0 69.7 

65.7 61.5 71.3 

66.7 68.4 72.9 

66.7 67.5 73.0 


= 67.6 = 


Mortality due to CVA started to decline when 
food control was enforced by the government 
during the war, causing malnutrition (thereby 
the average daily caloric intake for Japanese 
dropped lower than 2,000), which reached its 
lowest point in 1948. Mortality from CVA 
started rising as the national nutrition improved 
after that time. This tendency of increase in 
mortality is slightly less pronounced in females. 
However, although blood pressure returned al- 
most to the prewar level, the incidence of CVA 
is still definitely lower than before the war 


(table 8) (4, 6, 13, 17). 


As far as cancer is concerned, Japan ranks 
2Ist in males and 22nd in females among 27 
countries in 1950, according to Segi (12). Can- 
cer of the stomach constitutes 56% of the can- 
cer cases in males and 40% in females. Japan 
ranks next to Chile in the incidence of stomach 
cancer. The death rate from cancer of the 
stomach shows a steady increase with advanc- 
ing age, particularly since the war. In cancer 
of the lung, Japan ranks the lowest in both 
sexes among 20 countries, although there has 
been a remarkable increase in recent years. 


Among the diseases of the digestive tract. 
ulcer of the stomach in Japan ranks the highest 
in the world in males and in females as well. 
Deaths due to other gastro-intestinal diseases 
have decreased markedly but still rank high 
compared with other countries. The possible 
contribution of excessive rice intake in_ the 
prevalence of these diseases deserves further 
study. The incidence of cirrhosis of the liver is 
also gradually increasing. Frequency of suicide 
around 20 years of age and 70 years and over 
is the highest in the world. but shows a ten- 
dency to decrease in the latter age group. The 
survey of causes of death was based on death 
certificates. 
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Taste 6. AVERAGE SysTotic BLoop PRESSURE OF THE JAPANESE (15,706 CivitiaANs AND EMPLOYEES IN 16 INDUSTRIAL 
PLANTs AND ARMY AIRFIELDS) BEFORE AND AFTER THE War. 


Males Females 

Age Before the - Before the . 
War* 1956+ U.S.A. War* 1956¢ U.S.A. 

20 - 24@ 119 + 9@ 124 + 16@ 123 + 14 113 + 10 117 + 15 116 + 12 
25 - 29 120 + 10 123 + 16 125 +13 114 +11 118 +15 117 +11 
30 - 34 121 +11 122 + 16 126 + 14 116 +14 118 +15 120 +14 
35 - 39 124 + 12 123 +17 127 +14 120 + 16 121 + 20 124 +14 
40-44 128 +15 126 + 18 129 + 15 124 +19 123 + 20 127 +17 
45 - 49 133 + 18 130 + 23 130 + 17 129 + 21 131 + 24 131 +19 
50 - 54 138 + 21 134 + 23 134 + 19 136 = 24 137 + 26 137 + 21 
55 - 59 143 + 24 138 = 27 138 +19 143 + 28 144 + 30 139 + 21 
60 and over 148 + 30 141 + 22 —_ 149 +31 144 + 22 


* Materials—Applicants for life insurance (16). 
t National Nutrition Survey in 1956 (11). 
t Master (9). 


TaBLE 7. COMPARISON OF THE LEADING Causes OF DEATH IN JAPAN AND THE U.S.A. 


: 
Mortality per First Second Third 


1,000 from All Cause Cause Cause 
Causes of Death (%) (%) (%) 
Age i ~ 
Japan U.S.A. Japan U.S.A. Japan U.S.A. Japan U.S.A, 
1955 1950 1955 1950 1955 1950 1955 1950 
Males 
40-44 4.7 5.4 TB 21 H 33 Can, 14 Ace. 15 Acc. 12 Can. 13 
45-49 72 8.4 Can. 18 H 40 TB 16 Car, 15 CVA 16 Ace. 10 
50-54 11.0 13.3 CVA 21 H 45 Can. 20 Can. 16 TB 12 Ace. 7 
55-59 17.0 19.6 CVA 25 H 47 Can. 21 Can. 18 H 10 Ace. 7 
60-69 34.5 35.2 CVA 29 H 47 Can. 19 Can. 17 H 10 CVA 10 
70-79 82.4 74.4 CVA 27 H 47 Sen. 14 Can. 15 Can. 12 CVA 14 
Females 
40-44 3.8 3.5 Can. 24 Can. 36 TB 16 H 19 H 10 CVA 7 
45-49 5.3 5.1 Can. 26 Can. 36 CVA 18 H 23 TB 12 CVA 9 
50-54 73 7.7 Can. 26 Can. 35 CVA 24 H 28 H 10 CVA 11 
55-59 11.3 10.9 CVA 27 H 33 Can. 24 Can. 32 H 10 CVA 11 
60-69 22.7 21.8 CVA 30 H 40 Can. 19 Can. 14 H 11 CVA 14 
70-79 59.7 54.3 CVA 28 H 45 Sen. 17 Can. 17 H 10 CVA 16 
Ace. = Accidental death H = Heart disease 
Can. = Malignant neoplasm Sen. = Senility 
CVA = Cardiovascular accident TB = Tuberculosis 
SUMMARY Efforts should be directed toward the im- 


The recently marked increase in the number provement of the still high mortality in infants 
of the aged in Japan is almost unique in the and children as well as the aged in Japan. 
world. In addition, poor natural resources and Characteristic trends in the causes of death in 
changes in the family system in Japan require Japan should be investigated further with close 
rapid development of the gerontological sci- cooperation in the various fields of gerontol- 
ences, ogy. 
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TasLe 8. TRENDS OF THE AVERAGE SysToLic BLoop 
PressuRE BY SEX AND AGE Group IN JAPAN (Mm. H.g.). 


Age 


Prewar* 1947-1949} 1950-19527 1956 
Males 

35 - 124 120 121 123 
10 - 128 23 124 126 
45 - 133 125 128 136 
50 - 138 129 133 134 
55-59 143 134 138 138 
ie 43 Females : 

35 - 120 117 117 121 
4() - 124 120 121 123 
45 - 129 126 125 131 
50 - 136 128 132 139 
55-59 143 133 138 144 


* Applicants for insurance, Asahi and Meiji Life Insurance Com- 
panies (4, 6). 
t Applicants for insurance, Nippon Life Insurance Company (13). 
} National Nutrition Survey in 1956 (11). 
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THE CORNELL MEDICAL INDEX QUESTIONNAIRE 
AS A MEASURE OF HEALTH IN SOCIO-MEDICAL RESEARCH 


CECIL GORDON, Ph.D., A. R. EMERSON, Ph.D.,* AND J. SIMPSON, M.D., D.P.H.t 


(From the Department of Public Health and Social Medicine, Usher Institute, 
University of Edinburgh, Edinburgh, Scotland) 


It is frequently necessary to examine the mor- 
bidity experience of various groups in research 
situations in social science. Examples with 
which we have dealt are the effect of aging on 
adaptability to work and the adjustment to re- 
tirement. In such situations it is important to 
have a self-rating from the respondent which 
affords an index not primarily of his health in 
an absolute sense, but as he perceives it. In this 
latter sense such a report may prove to be espe- 
cially useful in assessing the adjustment of 
defined groups of respondents. Certain mea- 
sures of health that are meaningful for socio- 
medical research are already in existence (6, 
12). They are calculated from data derived 
from interviews which elicit information on the 
recent and more distant past, and afford a com- 
parison between groups by a variety of mea- 
sures such as working days absent, expressed as 
arate during a specified period. 

For certain purposes, notably in experimental 
designs of longitudinal type, an instrument 
which affords a more powerful kind of measure- 
ment than a purely nominal scale is helpful in 
determining the extent of changes (4). The 
working assumption is that among older people 
it is valid to regard (chronic) illness and its 
complement, health, as a continuum and that it 
is reasonable to try to establish a standardized 
questionnaire yielding a score which would be 
analogous to a scaling procedure. Such an in- 
strument would have much in common with 
personality inventories. Problems of the valid- 
ity of personality questionnaires have been re- 
viewed (5) as have those of the scaling of atti- 
tudes (10). These problems are seen to be con- 
siderable, but a major implication of these two 
critiques seems to be that, rather than compile 
further inventories, we should spend more time 
improving those we have. 
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In these circumstances the Cornell Medical 
Index (C.M.I.) Health Questionnaire (1) seems 
a suitable starting point. It is a self-adminis- 
tered questionnaire designed as an aid to diag- 
nosis with particular emphasis on the im- 
portance of covering a wide range of conditions. 
The Questionnaire consists of 195 questions di- 
vided into 18 sections relating to bodily symp- 
toms, past illnesses, family medical history, be- 
havior, and mood or feeling. The subject is 
asked to answer each question with a “yes” or 
“no.” Its compilers made the suggestion that it 
would be suitable as a survey technique. The 
Index has been used to provide an assessment of 
emotional disturbance and for military induc- 
tion (3) as well as screening for jobs in in- 
dustry (7). In addition, it has been shown that 
the crude score for older subjects (hospital out- 
patients) was higher than for younger ones (2). 
Separate scores for number of bodily complaints 
and moods and feelings were obtained, and the 
rise in score with each was found to be due to 
the increase in the score for the bodily com- 
paints, that derived from the sections on moods 
and feelings remaining constant. 


HYPOTHESIS TO BE TESTED 

It has already been mentioned above that the 
C.M.I. was found to yield a higher score for 
older people than for younger ones (2). This 
was in the hospital environment. But if the 
C.M.I. has validity as a survey instrument, one 
would expect it to show the same gradient in 
scores when used in a group which had no par- 
ticular motivation for supplying the informa- 
tion. This, then, was the first hypothesis we 
wished to test. 

Second, useful evidence of the validity of the 
C.M.I. in the survey situation would be by its 
ability to discriminate between a group of sub- 
jects who had recently had an illness as against 
a group which had not. 

SUBJECTS 

The groups of subjects from whom completed 
C.M.I.s were obtained were employees of 
Scottish Region, British Railways. By agree- 
ment with the railway authorities and the three 
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trade unions, railwaymen were invited to co- 
operate in the research by bringing a completed 
C.M.I. when they reported to the railway doc- 
tor. It was guaranteed that the questionnaire 
would be passed directly to the research team 
under conditions of complete anonymity. 

Railwaymen are required to report for medi- 
cal examination for two main reasons: (a) be- 
cause they have been absent on account of 
illness (for about a month)—these constitute 
Group A; or (b) for examination prescribed by 
regulations (mainly eyesight tests)—these con- 
stitute Group B. The railway doctor indicated 
under which set of circumstances the man had 
reported to him. 

Blank C.M.I.s were issued by the man’s de- 
partment when informing him that he was re- 
quired to report for interview. In all, 439 forms 
were issued by the departments and the returns 
consisted of 111 people in Group A and 102 
people in Group B. A further 26 forms in re- 
spect to a group of men who reported for rou- 
tine medical examination were also collected, 
but these were not used in the analysis. Thus 
there were 239 forms in all, constituting 55% 
of the total contacted. We consider this a very 
satisfactory level of cooperation, in view of the 
fact that the research workers had no direct 
contact with the subjects. 

With the strict conditions for anonymity it 


Tasie 1. DisTRIBUTION OF SCORES. 


would have been difficult to obtain the informa. 
tion to compare the non-responders with re. 
sponders in any way, but we have no reason 
to suppose that the responders do not form a 
sufficiently representative sample for the limited 
purposes of the inquiry of the relevant railway 
grades in a large urban area of Scotland. 


RESULTS 

The distribution of the subjects by age in 5- 
year aggregates is shown in table 1. Since the 
routine examinations bunch around the fifth 
and tenth years, the quinquennial age-group 
has these points at its center, e.g., 23-27, 28-32, 
There is also a striking difference in age dis- 
tribution between Group A (sickness absence 
group) and Group B (routine eyesight test). 
There is some tendency in Group A for older 
persons to have somewhat greater representa- 
tion, although all age groups are represented. 
By contrast, in Group B there is a decided 
bunching in the ages 43-57, probably associated 
with promotion. The net effect is that Group A 
has relatively more of the younger end of the 
older people than Group B. 

Table 1 shows also the scores for the age 
ranges in the three groups in the terms of the 
mean, the maximum, and the minimum. The 
means at each range of Group A are higher 
than those of Group B. Throughout it will be 









































Group A | Group B 
Sickness Absence Routine Eyesight Test 
Score Score 
Age p* 
No. No. | 
Mean Max. Min. | Mean Max Min 
| 
| 
7 | 
Under 23 1 (3) Saw nave ree eh tes % . ene 
23 - 27 3 (10) (17) (3) ih SERS ee Geng Gare. 
28 - 32 12 8.33 17 0 8 | 5.75 19 1 1166 
33 - 37 12 9.17 27 0 1 | (18.00) ae & wesw B ~Susete 
38 - 42 6 11.00 37 0 1 (3.00) cards| Ab -epee. HM) » ceeagene 
43 - 47 10 13.00 37 1 29 9.76 41 1 3199 
48 - 52 12 12.33 23 2 19 6.58 23 0 .0234 
53 - 57 16 17.31 50 5 21 10.62 38 1 0119 
58 - 62 25 14.68 44 3 16 9.56 51 2 0706 
63+ 14 12.50 40 1 7 8.86 20 1 4146 
| 111 102 | 











Numbers in parentheses refer to data based on small numbers of subjects. 


* Difference of means based on log scores. 
* Difference of means based on log scores. 
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CORNELL MEDICAL INDEX IN RESEARCH 


seen that there is a large scatter, perhaps great- 
est in the higher age ranges of both Group A 
and Group B. 

This information was later confirmed by cal- 
culation of the variances which suggested that 
the transformation of the scores to a logarithmic 
scale might be useful. 

In both Group A and Group B the mean 
score increases with increasing age (from age 
range 28-32 until the age range 53-57) and 
then falls, but this is more regular and more 
marked in Group A than in Group B. 

So far the exploration of the Cornell Medical 
Index is encouraging, but on account of the 
very high scatter of the scores and the irregu- 
lar age distributions some more detailed statisti- 
cal examination is essential. It is necessary to 
explore the levels of significance at which (a) 
the scores within each group vary with age, 
and (b) the scores between groups differ from 
one another after allowing for age. 

Effects of Age—Correlations of scores with 
age are shown in table 2. In view of the high 
scatter, the scores were subjected to a logarith- 
mic transformation. In Group A the correlation 
of 0.295 is significant at the level of p = 0.003, 
while in Group B the correlation is 0.102 and is 
significant at level p = 0.235. (Null hypothe- 
sis:—no correlation with age.) There can be 
very little doubt that the score increases with 
age in Group A. There may, however, be a 
lesser increase in Group B. 

The Differences between Groups.—We ex- 
amined the distribution curves for the scores in 
Group A and in Group B, lumping together all 
the ages. To overcome the difficulties arising 
from the great variability, they were grouped 
into 10 equal intervals for both the crude score 
(0-4, 5-9, . . . . 45-50+) and the log score 
(0-0.169, 0.170-0.339, 0.340-0.509, ete.). The 
frequency distribution curves based on crude 
scores were highly skewed toward the low 
scores, especially in Group A. The effect of the 
log transformation was to make the curve much 
flatter, but there were great irregularities in 


Ce a ee a a ee 


TABLE 2. CORRELATION OF SCORE WITH AGE. 
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both groups, although they still differed mark- 
edly from one another. Further discussion of 
those distributions is unprofitable at this stage 
because the age distributions of the two groups 
are so different. 

Other (unpublished) data which we have 
examined, and in which the age of men was 
controlled, supports the ability of the C.M.I. to 
discriminate between a group showing evidence 
of illness on other (independent) grounds and 
one not showing such evidence. 

To see whether there were differences be- 
tween Group A and Group B, regression lines 
for the log score on age were fitted, and it was 
found by analysis of variance that the two lines 
were different at a high level of significance. 
There are, however, two difficulties in accept- 
ing this. The first is that the age distributions 
are different and the second is that from table 
1 it can be seen that a straight line is not the 
best fit. There is a marked fall in the last two 
age groups. Elsewhere (8) we have shown that 
the sicker people leave the labor force as they 
get older. This might account for the ultimate 
drop. Accordingly, the differences between 
means of log scores at each age were examined. 
These results are shown in the last column of 
table 1. The ‘t’ test for differences between 
means were used. Reference to table 31 of the 
Biometrika Tables for Statisticians (11) shows 
that the variances are comparable. It will be 
seen that all the differences between means are 
of the same sign and that they are significant 
at the level of 0.02 and 0.01 in the age ranges 
48-52 and 53-57, respectively, and at the level 
of 0.07 at the age range 58-62. 

All the probabilities were combined by 
Fisher’s method as outlined by Tippett (13).* 
This gives a combined probability of the p = 
0.00024. There is thus very little doubt that at 
each age the scores in Group A are higher than 
those in Group B. 


* The detailed protocols are available on application. 
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DISCUSSION 

Both hypotheses have been substantiated, al- 
though there is clearly much room for improve- 
ment in the results. Two sources of fluctuation 
seem to be important: 1) the composition of 
our groups; 2) the system of scoring of C.M.I. 

1) The composition of the groups.—The oc- 
cupations of those in Group B are relatively 
homogeneous, but the age distribution is 
bunchy. Group A comprises all occupations, 
whereas the grades that are required to undergo 
routine examinations (Group B) have a low 
sickness experience by comparison with the 
generality of railwaymen. The people in Group 
A are there because of recent sickness experi- 
ence and thus, even though they are wishing to 
return to work, they will have higher scores. 
The difference in scores between the two groups 
will thus be larger than that to be expected be- 
tween two occupational groups and is in this 
sense favorable to the task of seeing whether 
the C.M.I. can distinguish between defined 
groups. 

As a further step it would be desirable to 
compare the scores of occupational groups that 
are known to have widely different sickness 
experience, for example, certain grades in our 
larger inquiry regarding sickness experience and 
job change among railwaymen. 

2) The scoring system of the C.M.I.—The 
examination of the applicability and limitation 
of the C.ML.I. has been on the assumption that 
the composition of the questionnaire is un- 
altered and the weightings of the items identi- 
cal and additive. The next step would seem to 
be the reweighting of the items in order to see 
whether its validity could be improved. At first 
sight it would seem reasonable that an item 
such as Question 1: Do you need glasses to 
read? should have a different weight from an- 
other, Question 23, Have you ever coughed up 
blood? 

But as striking is the fact that in certain sec- 
tions there are a number of questions covering 
the same ground, i.e., Section J, Question 115, 
Are you frequently ill? Question 116, Are you 
frequently confined to bed by illness? Question 
117, Are you always in poor health? Question 
118, Are you considered a sickly person? Ques- 
tion 123, Are you constantly made miserable by 
poor health? 

The inclusion of all these may be important 
in certain clinical psychiatric situations, but in 
survey situations it presents a substantial op- 
portunity for erroneous affirmative answers. 
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Thus repetitiveness provides any easy means of 


spuriously increasing scores and adding to the | 


variance which, as we have already noted, js 
extremely high. An item analysis might elimi- 
nate much of this.* 


SUMMARY 

Completed C.M.I.s were obtained from a 
group of 239 railwaymen under survey condi- 
tions. The scores were found to reveal the 
expected age gradiant and to discriminate be- 
tween those who had recently experienced a 
sickness absence and those who had not. It is 
concluded that the C.M.I. is a suitable tech- 
nique for use under survey conditions. A re- 
weighting of the C.M.I. items is recommended. 
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GERIATRIC PRACTICE 





HEART DISEASES IN OLD AGE 


2. TREATMENT* 
TORBEN GEILL, M.D.t 


TREATMENT 

Even though the treatment of cardiac diseases 
in old persons in general follows the same lines 
as in young and middle-aged subjects, signifi- 
cant differences exist in various areas. This is 
especially true with regard to arteriosclerotic 
heart diseases, which are predominant among 
elderly persons. 

A characteristic feature associated with de- 
compensated heart disease in old individuals is 
the great tendency to the development of hypo- 
static bronchopneumonias which may subse- 
quently constitute the immediate cause of death. 
Elderly cardiac patients are furthermore partic- 
ularly susceptible to infections, excessive en- 
vironmental changes, traumatic lesions, and 
severe psychic stress. This increased suscepti- 
bility reflects the decreased compensatory abil- 
ity of the old organism (decreased homeostasis). 

Various considerations of a general nature 
are therefore of special importance in the treat- 
ment of cardiac disease in elderly persons. It is 
possible to outline such directives, but the type 
of the heart disease will of course be of decisive 
importance in the choice of the therapeutic 
measures. 

As a general rule any unnecessary stress on 
the heart should be avoided. Obese patients 
should therefore undergo suitable weight re- 
duction, but a too rapid weight loss must be 
avoided, since this will generally produce un- 
necessary tiredness. It is therefore advisable to 
let the reduction program extend over a period 
of 6 months to one year. The salt and fluid in- 
take should be appropriately limited, especially 
if the patient shows signs of cardiac decompen- 
sation, but at the same time the possible risk of 
inducing dehydration must be kept in mind. 

The diet of elderly persons should not con- 
tain too much fat, and the intake of carbohy- 
drates should be moderate. In contrast to this, 
‘Submitted for publication November 8, 1958. 
rose ‘art 1 was published in Journat or Geronto.ocy, 14: 59 - 67, 


t Medical Director, De Gamles By, Copenhagen, Denmark. 


a high protein content of the diet must be con- 
sidered as desirable, provided the renal function 
of the patient is noi appreciably impaired. In 
patients suffering from coronary disease, special 
consideration must be given to the content of 
animal fat in the diet. If the patient is suffering 
from angina pectoris, or if he has already ex- 
perienced an attack of coronary occlusion, the 
amount of animal fat in the diet (especially 
butter, milk, cream, cheese, lard, and fat meat) 
should be reduced to a minimum. The animal 
fat can be replaced by various vegetable oils 
with a high content of unsaturated fatty acids 
(soy bean oil, peanut oil, sunflower seed oil, 
corn oil). The use of this type of vegetable fat 
is particularly indicated if the serum cholesterol 
level is elevated. A complete replacement of the 
animal fat in the diet with the above mentioned 
vegetable oils in an amount of about 100 Gm. 
daily will usually result in a reduction of the 
high cholesterol serum concentration to a normal 
level. The use of the so-called lipotropic sub- 
stances (choline, lecithine, inositol, and poly- 
sorbate) occasionally act in a similar way. 

Consumption of coffee and tea is permissible 
to a moderate extent, provided the patient does 
not exhibit a tendency to extrasystoles or to 
attacks of paroxystic tachycardia, auricular 
flutter, or fibrillation. Elderly persons with 
marked nervous symptoms and patients whose 
sleep tends to be disturbed by the intake of 
coffee and tea should avoid these beverages. It 
is, however, a rather frequent experience that 
the intake of coffee, instead of affecting the 
sleep in an unfavorable way, tends to promote 
sleep as the result of the effect of caffeine on the 
cerebral circulation. 

Smoking. The question whether excessive use 
of tobacco, particularly cigarette smoking, ac- 
celerates the development of coronary sclerosis 
has not yet been settled, although many facts 
favor this contention. It has, however, been 
definitely established that nicotine can elicit 
arterial spasms and produce attacks of angina 
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pectoris. For this reason smoking should be dis- 
continued, or at least greatly limited, in patients 
exhibiting frequent attacks of angina pectoris or 
who have previously suffered an episode of 
coronary thrombosis. 


Bed rest. The use of bed rest in elderly 
cardiac patients has been greatly reduced dur- 
ing the last several years, and this must be 
considered definite progress. A case of severe 
cardiac disease with pronounced decompensa- 
tion can of course necessi:ate absolute bed rest, 
or bed rest with the patier' being allowed to sit 
in a chair only while the bed is being made. 
The problem concerning the duration of bed 
rest following coronary occlusion will be dis- 
cussed in greater detail later. It can be stated 
as a general rule that all cardiac patients should 
carry out exercises and walking practices under 
the direction of the physician if such activities 
can be arranged and are considered recom- 
mendable. Continued bed rest or confinement 
to a chair may cause the development of com- 
plications such as bed sores, phlebitis, and pul- 
monary embolism. The limitation of the pa- 
tient’s activities may furthermore give rise to a 
neurotic condition. It is also a well-known fact 
that elderly debilitated cardiac patients who are 
maintained in bed frequently develop urinary 
infection and incontinence. Lack of exercise 
may finally lead to overweight, which repre- 
sents a further load on the heart. 


Work and professional activities. The extent 
to which patients with compensated cardiac 
disease or with symptoms of active coronary 
sclerosis should be permitted to continue work- 
ing must be decided by the physician in each 
case through evaluation of the patient’s finan- 
cial, social, and personal circumstances. Many 
elderly employees and workers have already 
retired, but an appreciable percentage of busi- 
ness executives still remain active. The work 
load of such patients can be reduced by the 
discontinuation of unpaid activities, like par- 
ticipation in board meetings, society meetings, 
etc. Elderly cardiac patients should furthermore 
be advised to take one hour of rest daily during 
the working period. 


Coronary sclerosis. In the treatment of pa- 
tients with coronary sclerosis who exhibit at- 
tacks of angina pectoris, the physician has a 
choice of a variety of vasodilating drugs, partic- 
ularly nitroglycerin, but also the long-acting 
nitrite preparations. With regard to khellin, 
which in animal experiments has been proved 
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to possess a marked coronary dilating effect, 
opinions about its clinical value differ. This 
preparation frequently causes gastro-intestinal 
symptoms (vomiting, diarrhea), which necessi- 
tate the discontinuation of the drug. The re- 
cently introduced marsilid is reported to have 
a beneficial effect in the treatment of angina 
pectoris, even in patients where other prepara- 
tions have been found ineffective. Clinical ex- 
perience with this drug is, however, as yet in- 
sufficient to permit a final evaluation of its 
effectiveness. It is furthermore not possible to 
generalize about this category of drugs; they 
must be tested in each case, and the effect is 
most probably dependent on the degree to 
which the collaterals are susceptible to their 
vasodilating action. The fact that the coronary 
dilating drugs often prove ineffective is not sur- 
prising when one has had the opportunity at 
autopsy to note the extent to which these vessels 
are the site of atheromatous changes and are 
calcified, narrowed, or completely obliterated. 
The use of a variety of other compounds, in- 
cluding testosterone propionate, organ extracts, 
and vitamin E, has not given convincing re- 
sults. A brief treatment with heparin can 
hardly be considered rational, and a prolonged 
treatment with this compound with the purpose 
of achieving a lipolytic effect has not resulted 
in unequivocal clinical improvement. Pro- | 
longed therapy with anticoagulants of the 
dicumarol type in cases of severe angina pec- 
toris has in some cases reduced the incidence | 
of angina pectoris attacks, probably because 
many of these attacks are caused by thrombosis 
of the small branches of the coronary arteries 
and the anticoagulant treatment prevents their 
continued occurrence. 

In addition to the medicinal treatment of 
angina pectoris, a regulation of the patient’ 
activities ‘is of the greatest importance. Un- 
necessary physical exertion, exposure to cold. 
and outdoor walking in windy weather should 
be avoided. Obesity must be corrected and the 
caloric intake limited, particularly with regard 
to animal fats. Smoking should be reduced to @ 
minimum, or preferably be discontinued. 

Surgical treatment of angina pectoris has 
gained ground during the last several years, 
The Beck operation with constriction of the 
coronary sinus and scarification of the surface 
of the heart with the purpose of establishing 
new collaterals frequently has resulted in @~ 
definite improvement of the patient’s condition; © 
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the incidence of improvement has been reported 
to be about 90%. Approximately one-half of 
these patients are completely relieved of attacks 
of angina pectoris and have been able to resume 
work without restrictions. Not all patients with 
angina pectoris are, however, suitable candi- 
dates for such operation; this includes cases 
with cardiac decompensation or marked cardiac 
enlargement and patients who have suffered 
episodes of severe coronary occlusion within the 
last three months. The best results are observed 
in patients who have only exhibited signs of 
coronary insufficiency without occlusion. 


Coronary thrombosis. Treatment of coronary 
occlusion in elderly persons is in general similar 
to that applying to middle-aged individuals and 
includes bed rest and administration of mor- 
phine, anticoagulants, and possibly penicillin. 
The previously held point of view that complete 
bed rest should be rigidly enforced for 4-8 
weeks has been revised during the last several 
years. It is particularly advisable in elderly in- 
dividuals to shorten the period of bed rest in 
order to prevent the development of hypostatic 
pneumonia, thrombophlebitis with pulmonary 
embolism, and bed sores. In addition, elderly 
persons who are confined to bed for a long time 
are apt to develop urinary incontinence, urinary 
infection, and changes in the joints and muscles 
due to inactivity, which may make the subse- 
quent physical training difficult. These aspects 
make it advisable to allow the patients to get out 
of bed at an early stage, usually after 1-2 weeks, 
depending on the severity of the case. The 
policy of allowing the patients to get out of bed 
on the day following the attack of coronary 
occlusion, as has been recommended from vari- 
ous sides, is not feasible for elderly persons, who 
exhibit signs of shock and reduced blood pres- 
sure. To allow the patients to sit in a chair 
under such conditions may result in collapse, 
with a subsequent serious risk of an aggravation 
of the myocardial infarction. Another conse- 
quence of a too early discontinuation of com- 
plete bed rest is the increased load on the heart 
occurring at a stage when the myocardial in- 
farct has not yet been converted into fibrous 
tissue, and this may cause the development of 
dilatation of the heart and cardiac insufficiency. 
It should be mentioned in this connection that 
many elderly cardiac patients who are allowed 
out of bed at an early stage do not always 
realize the necessity of remaining in the chair 
according to the physician’s directions, but 
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often use the opportunity to walk around and 
in this way expose themselves to physical strain. 
The severe episodes of collapse associated 
with coronary occlusion carry a serious danger 
for a fatal outcome of the disease, and a 
promptly instituted therapy aimed at increasing 
the blood pressure is therefore required. The 
previous use of blood transfusions cannot be 
recommended because the resulting augmenta- 
tion of the coagulability of the blood greatly 
increases the risk of an additional thrombus 
formation. The preferred treatment is intra- 
venous drop-wise infusion of norepinephrine. 
This procedure must often be continued for 
days or weeks before the patient is out of dan- 
ger. If the patient is cyanotic and dyspnoic, 
administration of oxygen is indicated. 
Treatment with penicillin or other antibiotic 
drugs during the course of coronary thrombosis 
must be considered when there is evidence of 
chronic infection (cholecystitis, urinary infec- 
tion, chronic bronchitis) and in case of the 
occurrence of thrombophlebitis or broncho- 
pneumonia. The use of antibiotics is especially 
indicated in patients who develop hypostatic 
bronchopneumonia as the result of cardiac in- 
sufficiency. The importance of a prophylactic 
treatment with these drugs has not as yet been 


established. 


The main treatment of coronary thrombosis 
consists in the administration of anticoagulant 
drugs. The general principle of the therapy is 
the same as in middle-aged persons, but two 
important circumstances must be considered, 
namely 1) that old patients usually are more 
sensitive to anticoagulants, including heparin 
and drugs of the dicumarol type, and 2) that 
old patients often have low prothrombin levels, 
which make it necessary to select a dicumarol 
dose under consideration of the original pro- 
thrombin value. 

In the initial heparin treatment, the purpose 
of which is to effect a rapid reduction of the 
coagulability of the blood, the preparation is 
given either intravenously or, more practically, 
as a concentrated solution subcutaneously. In- 
tramuscular administration is not recommended 
because of the possibility of the development of 
large hematomas in the highly vascularized 
muscular tissue. A cautious dosage of heparin is 
generally advisable in old patients; thus the 
subcutaneous injection of 150 mg. of heparin 
twice daily over a period of two days is usually 
well tolerated. The therapeutic effect of each 
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injection lasts about 12-14 hours, and two in- 
jections will therefore cover the 24-hour period 
adequately. If the dose is increased to 400-500 
mg./24 hours, serious hemorrhage from solu- 
tiones continui may result; thus hematuria is 
often encountered in patients with cystopyelitis, 
and melena may occur in individuals suffering 
from diverticulosis of the colon or tumors of the 
gastrointestinal tract. Simultaneously with the 
heparin administration, treatment with a suit- 
able preparation of the dicumarol group is 
started. The compounds with protracted action 
seem to be best suited for elderly persons, be- 
cause too great changes in the prothrombin 
values must be considered as undesirable since 
they carry the risk of new thromboses. 


Concerning the choice of the initial dose of 
an anticoagulant of the dicumarol type it is, as 
previously mentioned, necessary to take into 
consideration the existing prothrombin level, 
because this value is frequently reduced, often 
to a marked extent, in elderly persons. If a 
dicumarol dose is administered similar to that 
employed in young persons, the reduction in the 
prothrombin level may be excessive and may 
cause a hemorrhagic diathesis necessitating the 
use of K,-vitamin. Through the use of a di- 
cumarol compound with protracted action, it is 
frequently possible to maintain a prothrombin 
level with only minor fluctuations. One should 
attempt to maintain the prothrombin concen- 
tration within the so-called therapeutic range, 
between 20 and 30% of the normal value, a 
range in which a tendency to bleeding and to 
thrombus formation rarely occurs. It is gener- 
ally advisable, if possible, to maintain the pro- 
thrombin level in the lower part of the above- 
mentioned range, or between 10 and 20% of 
the normal value, because the thrombosis-pre- 
venting effect is more certain at this level. The 
reason the low prothrombin value in some in- 
stances nevertheless does not protect against 
thrombus formation is that, although the co- 
agulation mechanism is dependent chiefly on 
the prothrombin concentration, other coagula- 
tion factors must also be considered. This ap- 
plies particularly to thromboplastin, the level of 
which is often abnormally increased during the 
acute stage of coronary thrombosis, and the 
augmented thromboplastin concentration may 
thus lead to thrombosis in spite of a low pro- 
thrombin value. According to recent investiga- 
tions, the dicumarol preparations also seem -to 
be able to suppress the thromboplastin concen- 
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tration in addition to the prothrombin and pro- 
convertin values, but a comparatively long time 
(1-2 weeks) is usually required to achieve g 
lowering of the thromboplastin level, and it is 
during this period that a danger of thrombus 
formation exists in spite of the presence of a 
low prothrombin concentration. For ordinary 
clinical management, however, the control of 
the prothrombin level must be considered an 
adequate procedure. 


Because of the great sensitivity which is fre- 
quently encountered in individuals toward com- 
pounds of the dicumarol type, a hemorrhagic 
diathesis occurs rather frequently, especially if 
the initial dose has not been chosen on the basis 
of the patient’s prothrombin concentration. In 
most instances the hemorrhagic diathesis will 
first be discernible by the occurrence of micro- 
scopically demonstrable hematuria. Macro- 
scopic hematuria, and hemorrhages from the 
intestinal tract, the vagina, and in the skin are 
comparatively rare. The peroral intake of small 
quantities (5-10 mg.) of K,-vitamin will usu- 
ally abolish the hemorrhagic diathesis within 
1-2 hours. In those cases in which the hemor- 
rhagic diathesis has reached dangerous propor- 
tions and requires immediate therapeutic mea- 
sures, the intravenous injection of 5-10 mg. of 





K,-vitamin (as an emulsion in _polysorbate) 
will yield satisfactory result in as little as 30 
minutes. Larger doses of K,-vitamin should be 
given only in exceptional cases, because the ad- 
ministration of too large doses will result in a 
too great increase in the prothrombin level of 
the blood, which involves the risk of new | 
thrombus formation and makes the reestablish- 
ment of a proper prothrombin level with di- 
cumarol difficult. 


In such cases without hemorrhages where the 
prothrombin level falls to below 5% it is neces- 
sary to raise the level to within the therapeutic 
range in order to prevent a tendency to hemor- 
rhages. This may be accomplished by the ad- 
ministration of small doses of vitamin K,. A 
dose of 1-2 mg., given personally, is usually 
sufficient (fig. 1). 

During the last several years the long-term 
treatment with dicumarol has gained consider- 
able ground and is being used chiefly in pa- 
tients who have suffered one or more attacks 
of coronary thrombosis. The available statist | 
cal data support the contention that it is pos- 


sible through such therapy to reduce the mor ~ 


tality significantly, especially within the first 2 : 
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years. The dicumarol preparations with pro- 
tracted action seem to be preferable also under 
these circumstances. Attempts should be made 
to maintain the prothrombin level between 10 
and 30%, and preferably between 10 and 20%. 
Blood tests should be made every 2-4 weeks, 
and the patients must be carefully instructed 
about the risks associated with the treatment. 
This is of special importance for patients who 
travel to foreign countries and no longer are 
under medical supervision. Under such circum- 
stances the patients should be advised to take 
along one or several ampoules of K,-vitamin 
solution and should be carefully instructed 
about the recommended dose in case of the 
occurrence of hemorrhagic diathesis. It should 
be noted that various drugs, for instance salicy- 
lates, barbiturates and antibiotics, are capable 
of lowering the prothrombin level to a minor 
extent, and this fact must be considered when 
such drugs are prescribed for patients who are 
undergoing long-term therapy with anticoagu- 
lants. 

In addition to the short-term and long-term 
treatment of coronary occlusion with anticoagu- 
lants of the dicumarol type, the use of such 
drugs is also indicated in elderly persons who 
are subjected to massive treatment with diu- 
retics or who have suffered traumatic hema- 
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ion) in connection with continuous Marcoumar treat- 
ment. Abscissa: days after first dose of Marcoumar; 
ordinate: Prothrombin-proconvertin concentration (P-P 
value) in % of normal. Reprinted with permission from 
H. Dam, T. Geill, E. Lund, and E. Sondergaard: 
Laboratory .and Clinical Experiments with Various 
Anticoagulants, published in Thrombosis and Embolism, 
Benno Schwabe & Co., Basel, 1954. 
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conditions will result in an increased passage of 
tissue thromboplastin into the circulation, and 
the coagulability of the blood will therefore 
increase considerably over a shorter or longer 
period. This will result in a greater tendency 
to thrombus formation in the veins, with possi- 
ble subsequent pulmonary embolism, but may 
also lead to coronary thrombosis. It is of great 
importance that more attention be given in the 
future to the prophylactic treatment of threat- 
ening thrombosis. 

In patients presenting signs of acute coronary 
insufficiency due to deficient coronary circula- 
tion resulting from large losses of blood or 
shock, a blood transfusion will quickly improve 
the condition. 


Hypertensive heart disease. In patients suffer- 
ing from hypertensive heart disease the main as- 
pect of the therapy is the control of the elevated 
blood pressure. The introduction of the modern 
antihypertensive drugs represents a considerable 
advancement in the field of geriatrics. It can be 
stated as a general rule that patients with an 
elevated systolic blood pressure who exhibit a 
normal diastolic pressure usually do not require 
treatment with antihypertensive drugs. Only if 
the condition causes severe subjective symptoms 
such as dizziness, headache, and_ tiredness 
should the use of such drugs be considered. If 
the hypertension is associated with a definite 
elevation of the diastolic blood pressure a ther- 
apy with antihypertensive agents is indicated. 
Individual circumstances are of importance in 
the choice of the compound to be used. Many 
old patients often respond well to treatment 
with rauwiloid preparations which generally 
have few side effects. In contrast to this, the 
use of the stronger acting ganglionic blocking 
agents is associated with an extraordinarily 
high incidence of unpleasant by-effects in 
elderly persons; according to the experience of 
the author this is particularly the case in pa- 
tients above the age of 80 years. A sudden drop 
in blood pressure, followed by syncope and se- 
vere collapse, is encountered comparatively fre- 
quently, and the development of coronary oc- 
clusion is by no means rare. The best results 
seem to be obtainable in such patients through 
a combined treatment with rauwiloid prepara- 
tions and small doses of the ganglionic blocking 
agents. 

Cases of hypertensive heart disease with 
cardiac decompensation should be treated in 
the usual way with digitalis and diuretics. 
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Decompensated heart diseases. The treat- 
ment of cardiac decompensation in the senium 
is similar to that pertaining to other age groups 
and includes bed rest, limitation of fluid and 
salt intake, and administration of digitalis and 
diuretics. In order to prevent the development 
of bronchopneumonia and thrombophlebitis, 
bed rest is not enforced strictly for older pa- 
tients, who, if the condition permits it, should 
be allowed to sit up in bed one or more times 
daily even in the presence of moderate decom- 
pensation. The use of special cardiac beds is 
recommended for patients with marked dysp- 
noea at rest. 

Concerning the treatment with drugs, digi- 
talis is the most significant remedy in the ther- 
apy of cardiac decompensation in the senium as 
in young and middle-aged patients. One special 
point should, however, be given consideration 
in elderly patients. Because of their great ten- 
dency to cumulation preparations of the digi- 
toxin type are less suitable for aged persons; 
these drugs often produce symptoms of digitalis 
intoxication, particularly if the kidney function 
is impaired. The compounds with less tendency 
to cumulation are therefore to be preferred. The 
classical standardized digitalis leaf tablets which 
have acquired great popularity in Scandinavia 
are usually well tolerated by elderly cardiac 
patients in spite of a not inconsiderable cumula- 
tion, but in general the lanata type preparations 
are to be preferred because of their low cumula- 
tive effect. It is often necessary during the 
treatment to reduce the maintenance dose of 
digitalis somewhat, to about one-half of the 
ordinary dose or less in elderly patients, be- 
cause overdosage otherwise may occur. Ex- 
trasystoles are frequently elicited by digitalis 
medication in aged persons, and the arrhythmia 
quite often assumes the character of bigemini or 
trigemini. Under such conditions it is advisable 
to discontinue the digitalis administration for 
a while. A Cohn effect is often encountered in 
the electrocardiogram in elderly cardiac patients 
undergoing digitalis treatment; such phenome- 
non seems, however, to occur predominantly in 
patients who already are suffering from a severe 
myocardial disease. The occurrence of a Cohn 
effect does not, however, necessitate discontinu- 
ation of the digitalis therapy. 

The indication for digitalis treatment in 
elderly patients with rapid auricular fibrillation 
does not differ from that in other age groups. 
This condition of auricular fibrillation associ- 
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ated with normal or even slow ventricular rate 
which is encountered fairly frequently in the 
senium, does not, however, constitute an indica- 
tion for digitalis therapy unless signs of de- 
compensation also are present. Intensive digi- 
talization in patients with preexisting slow 
auricular fibrillation carries the risk of the de- 
velopment of sino-auricular or atrio-ventricular 
block. 

The use of strophantin in elderly cardiac pa- 
tients follows the usual indications. It is, how- 
ever, necessary to be very cautious with the 
dosage and always to start with a small trial 
dose. In addition, one must ascertain that the 
patients are not already under digitalis treat- 
ment, because the strophantin injection in that 
case may produce irregular tachycardia with 
cardiac insufficiency and even cardiac arrest in 
diastole. 


In connection with the digitalis therapy, 
treatment with diuretics is of very great im- 
portance in decompensated heart conditions in 
elderly individuals. A large series of very effec- 
tive diuretics is available, especially the mer- 
curial diuretics for peroral use, in the form of 
suppositories, or for parenteral (subcutaneous, 
intramuscular, or intravenous) administration. 
Among the newest diuretics should be men- 
tioned acetazolamide, which inhibits the car- 
bonic anhydrase activity in the renal tubules 
and thus reduces the reabsorption of bicarbonate 
and of sodium. This drug seems, however, to lose 
its effectiveness to some extent when the bicarb- 
onate concentration is low and is most suitable 
in conditions of less severe decompensation. 
The best effect in elderly patients is obtained 
with small doses (125-250 mg.) of this drug, 
whereas the effect rapidly diminishes with 
larger doses. Chlorothiazide which was intro- 
duced in the therapy recently has been found 
to be very effective also in elderly persons. This 
drug acts chiefly through an increase in the 
chloride excretion and also causes a consider- 
able loss of potassium in the urine. The effect 


seems to persist even after prolonged usage. It 


should be emphasized, however, that the new 
diuretics must be used under close medical 
suporvision, sine _ unrestricted use of the 
prepa. «Jus may involve danger in several 
ways. One of the most immediate consequences 
of their usage is the electrolyte loss, caused by 


intensive and frequent treatment with diuretics; | 
this loss seems to be more marked in elderly | 


persons than in younger adults. The reason 
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for this difference is most likely that older in- 
dividuals possess smaller electrolyte reserves and 
consequently find it more difficult to compen- 
sate for an equilibrium disturbance (reduced 
homeostasis). Thus it is often difficult to re- 
place the potassium loss induced by chlorothia- 
zide through peroral administration of potas- 
sium salts. An effective electrolyte control is 
therefore of particular importance in elderly 
cardiac patients, and possible changes in the 
electrolyte values should be corrected immedi- 
ately through adequate salt and fluid adminis- 
tration. Attention should also be directed to- 
ward a possible urinary loss of water-soluble 
vitamins, particularly thiamine, in connection 
with prolonged diuretic therapy. This is of spe- 
cial importance, because a large loss of thiamine 
may lead to beri-beri edema, which may be in- 
distinguishable from edema of cardiac origin. 
Administration of thiamine under such circum- 
stances will result in the disappearance of the 
beri-beri edema. 


A third problem which must be kept in mind 
in connection with the use of diuretics is the 
considerable influx of tissue thromboplastin into 
the circulation caused by the therapy. As a 
consequence of the augmented blood thrombo- 
plastin concentration the tendency to thrombus 
formation increases (hypercoagulability; throm- 
bophilia), and in elderly subjects the possibility 
of the occurrence of thrombi in the veins (espe- 
cially the pelvic veins and the veins of the lower 
extremities) and in the arteries (particularly 
the coronary and cerebral arteries and the 
aorta) is considerable. The development of 
pulmonary embolism in elderly cardiac patients 
undergoing diuretic therapy is therefore quite 
frequent. In order to avoid the danger of 
thrombus formation under such circumstances 
it is desirable, as previously mentioned, to insti- 
> a simultaneous therapy with anticoagu- 
ants. 


In aged cardiac patients of the plethoric type, 
periodic venesection is very useful since attacks 
of pulmonary edema may thereby be prevented. 

With regard to the use of morphine, opiates, 
sedatives, and hypnotics great caution should 
be exerted, not only in old persons in general, 
but particularly in old cardiac patients. Also 
the modern tranquillizers, especially meproba- 
mate, frequently have an undesirable, marked, 
sedative effect in the senium, even when given 
in moderate doses, and these drugs should 
therefore be used with great caution in cardiac 








HEART DISEASES IN OLD AGE 





315 


patients. In elderly patients made soporous 
through the use of drugs, the danger of aspira- 
tion pneumonia is considerable, and in such 
cases the prognosis is practically hopeless. Con- 
cerning the use of morphine and other opiates, 
the fact that these preparations reduce the sen- 
sitivity of the respiratory center to a considera- 
ble extent may have serious consequences when 
dealing with patients already exhibiting signs 
of cyanosis. Particularly in cases of chronic cor 
pulmonale the use of morphine may have a 
fatal effect; the patient may pass into a soporous 
state, from which he does not awaken. The 
physician in charge of the patient may get the 
impression that it is the cardiac condition itself 
which has caused the death, whereas it actually 
is the morphine which, through its action on 
the respiratory center, has produced a slow 
suffocation. The therapy which generally has 
proved most effective for the relief of cyanosis 
and dyspnoea in elderly cardiac patients, espe- 
cially those suffering from chronic cor pul- 
monale, is the administration of oxygen through 
an inserted tube, preferably in connection with 
intubation or the use of a respirator. 


In geriatric medicine quinidine is also one of 
the main drugs used in the treatment of a 
variety of arrhythmias. As previously men- 
tioned, extrasystoles rarely cause appreciable 
troubles in elderly persons as compared with 
young patients, and treatment of this condi- 
tion with quinidine is therefore not often re- 
quired. The dose is the usual one, 100-200 mg. 
t.i.d. Coupled extrasystoles (bigemini, _ tri- 
gemini) which occur frequently during digitalis 
therapy disappear promptly following tempo- 
rary withdrawal of digitalis. In patients with 
paroxystic tachycardia, auricular fibrillation, 
and auricular flutter, a prophylactic treatment 
with quinidine will often prevent the attack. In 
cases of manifest paroxystic tachycardia the 
effect of quinidine is, however, less certain, al- 
though intravenous administration may prove 
successful. One must otherwise take recourse 
to drugs of the carbocholine or procainamide 
types. Auricular flutter in the senium responds 
best to digitalis in the ordinary saturation dose. 
In auricular fibrillation in elderly persons, 
treatment with quinidine has proved less effec- 
tive than in young individuals; this must be 
considered a natural consequence of the basic 
disease, which in the senium generally is cor- 
onary sclerosis or hypertension. For the same 
reason the risks associated with quinidine treat- 
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ment of auricular fibrillation in the senium are 
very great, and the occurrence of episodes of 
collapse and embolism is by no means rare. A 
condition of auricular fibrillation which has 
persisted for a long time should therefore call 
for great caution, especially if the fibrillation is 
associated with considerable dilatation of the 
heart; a simultaneously existing cardiac decom- 
pensation likewise constitutes an absolute con- 
traindication for the use of quinidine therapy. 
In those patients where thyrotoxicosis is the 
cause of the auricular fibrillation, which is the 
case much more frequently than is generally 
assumed, the underlying disorder should be 
treated rationally before one can expect to ob- 
tain a conversion of the arrhythmia. 


SURGICAL RISKS IN ELDERLY PERSONS 


The considerable increase in surgical pro- 
cedures effected in elderly persons necessitates 
a clarification of the conditions which make it 
advisable to carry out major surgery. In this 
connection the state of the heart represents a 
factor of great importance. 

Pathologic-anatomical studies of the heart in 
aged persons have revealed the high incidence 
of myocardial lesions. Thus myofibrosis and 
scars of myocardial infarcts are encountered in 
about 40% of the individuals, and cardiac 
hypertrophy in an additional 30% of the sub- 
jects. Furthermore, a fairly large number of 
old persons develop cardiac athrophy with de- 
posits of brown pigment in the myocardial cells. 
Under ordinary conditions these changes do 
not necessarily lead to a reduction of the cardiac 
power. But under special circumstances, as in 
the case of major surgery, larger demands are 
made on the heart (increase of minute volume), 
and this fact, in connection with peripheral cir- 
culatory disturbances, may lead to the develop- 
ment of cardiac insufficiency. Such course of 
events cannot be predicted, but a number of 
absolute and relative contraindications can be 
listed which must be taken into consideration 
in connection with the decision on the advis- 
ability of submitting the patient to surgery. Un- 
der conditions of emergency, however, vital 
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indications for surgery may of course exist 
which eliminate all other considerations. 


The absolute contraindications are: 

1) Attacks of coronary occlusion or coronary 
thrombosis suffered within the last ? 
months. 

2) Cardiac decompensation. 


The relative contraindications include: 

1) Severe coronary sclerosis with frequent 
attacks of angina pectoris 

2) Syphilitic aortitis with stenosis of the cor- 
onary ostia. 

3) Adams-Stoke’s syndrome. 

4) Severe aortic stenosis. 

5) Severe pulmonary artery stenosis. 


In patients suffering from a not too severe 
degree of decompensation, treatment with 
digitalis and diuretics may bring them into a 
condition acceptable for surgery. In auricular 
fibrillation of the rapid type, digitalization is 
also necessary before surgery can be under- 
taken. It has been suggested from various sides 
that all patients with relative cardiac insuff- 
ciency (dyspnoea on exertion) should be digi- 
talized before undergoing surgery. It has been 
claimed that such prophylactic treatment to 
some extent will reduce the incidence of post- 
operative complications (bronchopneumonia, 
phlebitis, thrombosis, and embolism), whereas 
the mortality does not seem to be affected. 

Post-operative treatment of elderly cardiac 


patients is just as significant as pre-operative | 
therapy. The treatment of shock, correction of | 


salt and fluid balance, and the use of anti- 
biotics and anticoagulants may come into con- 
sideration under these circumstances. The ma- 
jority of the cases of myocardial infarction 
which occur post-operatively hardly represent 
coronary thrombosis or coronary embolism, but 
are more ‘likely the result of myocardial anox- 
emia, since the loss of blood during surgery and 
the accumulation of blood in the abdominal 
veins may produce an insufficiency of the cor- 
onary circulation. Repeated blood transfusions 
are under such circumstances capable of elimi- 
nating this complication. 
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BOOK REVIEWS 


WATER AND ELECTROLYTE METABOLISM IN 
RELATION TO AGE AND SEX, edited by G. E. W. 
Wolstenholme and Cecilia M. O’Connor, Ciba Founda- 
tion Colloquia on Ageing, vol. 4, Little Brown & Co., 
Boston, 1958, 327 pages, $8.50. 


A volume of this nature—a symposium or as the 
editors prefer a “colloquium”—on a subject as broad as 
that chosen, is inherently difficult to review because of 
the diversity of subject matter and of points of view. 
A collection of opinions and factual data of a group of 
distinguished investigators in a field of such current 
interest is, of course, of great value to any student of 
the subject and the collective bibliography of the authors 
is in itself a great contribution. 

The title is perhaps a little misleading because it is 
such an ambitious one. Even if one takes the point of 
view that aging begins with conception, which is, of 
course, a reasonable one, the lack of information on the 
deferescence of man’s stay on earth or senescence, 
comes as a surprise and, for the reviewer, a disappoint- 
ment. The great majority of the material has to do with 
growth, admittedly a phase of aging—and most of the 
rest with disease, except for N. W. Shock’s and G. C. 
Kennedy’s chapter on renal changes which do not yield 
exactly new information. H. Victor Parker’s article is an 
effort to describe changes in body water compartments 
with age but the factor of the great variable in body 
composition, namely, adipose tissue, is treated so spar- 
ingly that the significance of the data on changes with 
age are subject to great doubt. It seems a pity that he 
did not include in his reference such pioneers in water 
content of the body in living man as Von Hevesy and 
Behnke. 

A few differences in sex are brought out in body com- 
position in Parker’s material and in G. I. M. Sawyer’s 
article concerning steroid changes with aging, but the 
bearing of their data on electrolyte metabolism is far 
from clear. 

Many of the remarks in the discussion are vague and 
pointless, as usual. Although valuable at the time of 
discussion, the writer has often wondered whether the 
time and labor involved in publishing these discussions 
is worth the result, especially in view of the enormous 
volume of present scientific publications. 

One or two statements in discussion appear to be so 
erroneous as to merit correction. Black, page 75, makes 
the statement that “the specific activity of the potassium 
in the saliva is two or three times that of the specific 
activity of potassium in the plasma at the same time.” 
I assume that he really meant that the total radio ac- 
tivity, or counts per unit of time per gram of biological 
material, were different. If the specific activity of po- 
tassium in the two samples differed, the major assump- 
tion for the use of radio-active tracers would vanish. 

Shock states (page 114) that “It seems to me that 
we have two possible interpretations of this age reduc- 
tion in intracellular water. The interpretation I favour 
is that the reduction of total intracellular water is a 
reflection of the loss of functional cells—.” “The re- 
viewer cannot find any evidence in Parker’s article for 
decrease in total intracellular water—only figures rela- 


tive to body weight. The changes may as easily, there- 
fore, reflect an increase in proportion of body fat. 

On the whole, the volume is a very valuable com- 
pendium of current thinking about electrolyte balance 
and is, for this reason, quite helpful to those individuals 
interested in the subject. 

J. MURRAY STEELE, M.D. 
Goldwater Memorial Hospital 
New York 


DIETARY PREVENTION AND TREATMENT OF 
HEART DISEASES, by John W. Gofman, Alex V. 
Nichols, and E. Virginia Dobbin, G. P. Putnam’s Sons, 
New York, 1958, 256 pages, $3.95. 

On the basis of the modern concept of the unques- 
tionable influence of the diet on the development of 
coronary atheromatosis and on the occurrence of coro- 
nary thrombosis, it is logical to attempt to achieve a 
reduction in the incidence of the disease. and in the 
resulting mortality through dietary means. This con- 
tention constitutes a solid basis for the present publica- 
tion. A brief account is first given of the nature of 
coronary disease with a special review of the role ex- 
erted by the lipoproteins, based on the fundamental 
studies by Gofman and his associates. The proposed 
diets understandably reflect the theories advanced by the 
authors, namely, that the consumption of fat influences 
the blood level of lipoproteins of the Sf 0-12 and 12-20 
groups and that the intake of carbohydrates affects the 
Sf 20-100 and 100-400 lipoprotein fractions. The book 
contains a series of valuable tables listing the content 
of fat calories (with records of the percentages of low 
and high saturated fats), protein calories, and carbohy- 
drate calories in various nutrients. In one section of the 
book suggestions are presented for meals with a low con- 
tent of carbohydrates, and another chapter (61 pages) 
lists dishes prepared with vegetable oils. The reviewer 
considered the latter chapter of particular value in view 
of the experience accumulated during the last few years 
concerning the cholesterol-lowering effect of vegetable 
oils with a large content of unsaturated fatty acids. 


TORBEN GEILL, M.D. 
De Gamles By, Copenhagen 


FAT CONSUMPTION AND CORONARY DISEASE: 
THE EVOLUTIONARY ANSWER TO THIS PROB- 
LEM, by T. L. Cleave, Philosophical Library, New 
York, 1958, 40 pages, $2.50. 

The author, a Surgeon Captain of the Royal Navy, 
reviews the available literature on the relation between 
fat consumption and coronary disease. His arguments 
reflect the current tendency to arrive at conclusions 
based on data on the total fat consumption without 
giving sufficient consideration to such factors as race, 
climate, occupation, and economic conditions. 

According to the author, the high incidence of coro- 
nary disease is due to increasing industrialization and 
to a greater tendency among the population, particularly 
the urban population, toward the consumption of arbi- 
trary meals and arbitrary food mixtures. 
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The author’s solution to the problem is, in short, 
“Natural foods, individually desired.” Consumption of 
chocolate, ice cream, cakes, and pastries should be 
greatly reduced or even prohibited. 

The small monograph can be recommended to the 
readers as a contribution to the current discussion about 
the etiology of atheromatosis and possible means of its 
prevention. 

TORBEN GEILL, M.D. 
De Gamles By, Copenhagen 


WHAT WE DO KNOW ABOUT HEART ATTACKS, 
by John W. Gofman, G. P. Putnam’s Sons, New York, 
1958, 180 pages, $3.50. 

This book gives a popular account of the modern 
points of view concerning the relation of diet to coro- 
nary disease. The author emphasizes that there is a 
tremendous need for an intelligible explanation of the 
new developments and their meaning for the ultimate 
eradication of premature heart attacks. As recently as 
1947 heart attacks were regarded as one of the inevitable 
consequences of growing old. During the past ten years, 
however, our knowledge of heart attacks and_ their 
etiology has accumulated so rapidly that there is a good 
possibility that heart disease may be the next major 
medical problem which will assume relative unimpor- 
tance. 

The factors responsible for the development of coro- 
nary disease are listed by the author as follows: genetic 
conditions, obesity, hypertension, improper diet, cigarette 
smoking, occupation, body type, degree of physical 
activity, hormonal balance, and the stress and strain of 
modern life. 

One of the main chapters in the book deals with the 
plasma lipoproteins and their clinical significance. The 
author has arrived at an evaluation of the significance 
of the elevation of the lipoprotein plasma content 
through a determination of “the atherogenic index,” 
which reflects the increase of one or more of the four 
main groups of lipoproteins: Sf 0-12, 12-20, 20-100, and 
100-400. In subjects who exhibit an elevation of the two 
lower groups a diet with a low fat content is claimed to 
be able to effect a marked reduction, especially if the 
animal fats are replaced by vegetable oils with a high 
content of unsaturated fatty acids. This statement would 
seem to parallel the well-known observations by Keys, 
Ahrens, and Malmros about the cholesterol-reducing 
effect of the above-mentioned fatty acids. One state- 
ment by Gofman is of particular interest, namely, that 
fat consumption is without influence on the higher 
groups of lipoproteins, Sf 20-100 and 100-400, whereas a 
reduction of the carbohydrate intake will have a definite 
effect on the plasma level of these lipoprotein fractions. 

The author emphasizes the prognostic value of the 
atherogenic index by showing a close correlation be- 
tween the incidence of coronary occlusion predicted 
from lipoprotein determinations (or the atherogenic in- 
dex) and cases actually measured from vital statistics. 
Separate chapters deal with the atherogenic index in 
cigarette smoking, obesity, and various occupations. The 
presently available data do not seem to indicate any 
explainable correlation between occupation and the in- 
dex. In a final chapter the author lists a program for 
prevention of heart attacks. 

Gofman’s book constitutes an interesting contribution 
to research on atherosclerosis. Even though the determi- 
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nation of the blood lipoprotein value seems to possess 
a prognostic significance, which a simple determination 
of the serum cholesterol does not provide, lipoprotein 
determination must be considered as being too compli- 
cated and expensive as a routine hospital laboratory 
procedure. For scientific laboratories it may probably 
be considered as indispensable. Several excellent elec- 
tron-microscopic pictures of various lipoprotein groups 
in human blood are included in the text. 


TORBEN GEILL, M.D. 
De Gamles By, Copenhagen 


THE NEW CHEMOTHERAPY IN MENTAL ILL- 
NESS, edited by Hirsch L. Gordon, Philosophical Li- 
brary, New York, 1958, 762 pages, $12.00. 


This timely volume constitutes an effort by the able 
editor to bring together in one reference book 119 of the 
most important articles recently published on the subject 
of tranquilizing medications. Following a brief but in- 
formative historical sketch by the editor and a statement 
by Dr. Morris Fishbein, the book presents complete 
reprinting of original papers classified into 4 parts: 1) 
General Surveys, 2) Clinical Experience (a) in Psychi- 
atric Disease, 3) Clinical Experience (b) in Related 
Conditions and 4) Side Effects. 

Thirty-one ataractic agents in use up until 1958 are 
classified according to their chemical nature into 6 
groups—Rauwolfia, Phenothiazine, Azacyclonol, Mephe- 
nesin, Hydroxyzine and Benactyzine. Although all are 
mentioned in one or another place, the bulk of the 
articles concern themselves with reserpine and chlor- 
promazine (Thorazine), the substances most widely used. 

The book possesses some cumbersome features which 
will trouble the average reader. No effort is made in 
this edition to collate material, hence there is much 
repetition and considerable overlapping. The table of 
contents in effect is but a listing of the many separate 
papers and there is no index, thus making it a yeoman’s 
task to find specific references to particular diagnostic 
entities. Another serious shortcoming of the book’s or- 
ganization is the bibliography which is arranged by re- 
source journals but without cross reference to the indi- 
vidual papers as they appear. It becomes a difficult 
chore, indeed, to find the date and the journal of 
publication for each article, although most appeared 
between 1955 and 1957. 

A large assortment of mental conditions are considered 
with particular reference to their responsiveness to 
chemotherapy. The gerontologist will find intellectual 
nourishment in the 4 papers that deal with emotional 
disturbance, anxiety, agitation and excitement, senility 
and senile anxiety states in the aged. However, the 
discriminating reader will note with some dismay that 
the term senile is used indiscriminately and that there 
is revealed a paucity of effort to individualize the 
psychological needs of elderly patients. 

Unfortunately, there seems to be a widespread tend- 
ency to produce books such as this volume represents— 
books that are in effect anthologies and which make no 
effort to present carefully evaluated and digested data 
in an instructive and readily assimilable form. This 
trend is disappointing to the busy researcher and prac- 
titioner already overwhelmed by the superabundance of 
scientific literature. 
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The book’s greatest forte lies in its bringing together 
in one handy volume a group of significant articles that 
would be a time-consuming task to trace down indi- 
vidually. 

It is especially worthwhile to call prospective readers’ 
attention to the chapter by John T. Ferguson, What’s 
New and Usable in the Chemical Treatment of Ab- 
normal Behavior. This is an absorbing and critical 
paper that considers the promise and problems of 
chemotherapy with noteworthy practicality. 


MAURICE E. LINDEN, M.D., Director 
Division of Mental Health and 

Assistant Professor of Psychiatry 
University of Pennsylvania, Philadelphia 


HORMONE PRODUCTION IN ENDOCRINE TU- 
MOURS, edited by G. E. W. Wolstenholme and Maeve 
O'Connor, Ciba Foundation Colloquia on Endocrinol- 
ogy, vol. xii, Little, Brown & Co., Boston, 1958, 351 
pages, $9.00. 


This is the fortieth volume of the proceedings of the 
Ciba Foundation and the twelfth in the series of collo- 
quia on endocrinology. However, it is the first volume 
which has really stressed biochemical studies of hor- 
mone production in endocrine tumors. The reason, of 
course, is that it has not been possible before to study 
these tumors at the biochemical level. The individuals 
who participated in these colloquia are, without a doubt, 
the leaders in their respective fields. In the reviewer’s 
opinion, their respective papers could not be improved 
on for bringing one’s knowledge up-to-date on the ad- 
vances in understanding the questions of the autonomy 
and dependence of functioning endocrine tumors. It is 
obvious that biochemical techniques have advanced our 
knowledge of functional tumors, and the articles pre- 
sented in these colloquia will give the reader current 
information as to how far this advance of our knowledge 
has proceeded. The reviewer has found this volume to 
be remarkably free of factual and typographical errors. 
If one could possibly pick out this volume’s outstanding 
feature, it would be its up-to-date and stimulating re- 


view of the biosynthesis of steroids in hyperactive and 

tumor-bearing human glands by R. I. Dorfman. 
THEODORE E. WEICHSELBAUM, Ph.D. 
Associate Professor of Experimental Surgery 
Washington University School of Medicine 
St. Louis 


VERHANDLUNGEN DER DEUTSCHEN GESELL- 
SCHAFT FUR KREISLAUFFORSCHUNG, BAND 24: 
DIE LEBENSWANDLUNGEN DER _ KREISLAUF- 
ORGANE IN ABHANGIGKEIT VON ALTER UND 
GESCHLECHT, by Rudolf Thauer, Dr. Dietrich Stein- 
kopff Verlag, Darmstadt, 1958, 386 pages, paper bound, 
DM 50. 


This publication consists of a series of papers dealing 
with anatomical, physiological, biochemical, and patho- 
logical cardiovascular subjects as related to age. The 
reports are concise and factual and contain numerous 
valuable observations, reflecting the current stage of 
German research in this field. Both the papers and the 
discussions are edited in a conservative and attractive 
way. The fact that the approaches to the problems 
and the employed methods in several instances differ 
from those employed by American scientists makes the 
information contained in the monograph of considerable 
value. The publication can therefore be greatly recom- 
mended. 

JOHN E. KIRK, M.D. 


BOOKS RECEIVED 


Monographiae Biologicae, vol. 5, no. 2, On Ageing and 
Old Age, Basic Problems and Historic Aspects of 
Gerontology and Geriatrics, by M. D. Grmek, Uitge- 
verij Dr. W. Junk, Den Haag, 1958, pp. 59-162, 14 
guilders, paper bound. 


Research on Novocain Therapy in Old Age, in English 
translation, a collection of seven papers from Die 
Therapiewoche, 1956-1957, by Anna Aslan, C. I. 
Parhon, C. David, M. Biirger, F. H. Schulz, U. 
Kohler, and F. Mampel, 72 pages, Consultant Bureau, 
Inc., 227 West 17th St., New York 11, 1959, $12.50. 
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CRITICAL FLICKER FREQUENCY AND SOME INTELLECTUAL 
FUNCTIONS IN OLD AGE* 


ARMAND W. LORANGER, Ph.D.,s AND HENRYK MISIAK, Ph.D. 
(Department of Psychology, Fordham University, New York, N. Y.) 


Although experimental studies of critical 
flicker frequency (CFF) can be traced back 
over 100 years (10, 11), it is only during the 
last 15 years that there has been a decided 
shift of interest from the role of the retina to 
that of the brain in fusion of intermittent light 
(12, 18). The present experiment has evolved 
from developments in three areas of recent CFF 
research: the relationship to CFF of brain pa- 
thology, age, and intellectual functions. 

Since 1942 more than 20 reports have ap- 
peared in the literature concerning the effects 
of brain lesions on CFF. These studies have in- 
volved a wide variety of neurological disorders. 
Despite the miscellaneous pathology, the differ- 
ences in the locations of the lesions, and the 
different testing procedures employed, there is 
some uniformity in the findings. In the major- 
ity of studies the average CFF of groups with 
brain pathology is lower than the average CFF 
of normal control groups. Thus it is not sur- 
prising that CFF has been viewed as a 
potentially useful indicator of the integrity of 
the central nervous system (12, 18). 

The finding of lowered CFF in brain lesions 
provides an interesting background against 
which the results of studies of age and CFF can 
be viewed. Misiak (15) determined the CFF of 
319 persons aged 7-91 years, and found that 
CFF drops with age, this drop becoming sig- 
nificant in individuals after age 55. However, 
he observed a great deal of individual variabil- 
ity in this decline, finding some CFF’s at age 
82 as high as some at age 7, and some CFF’s at 
age 7 as low as others at age 80. A more recent 
study by Coppinger (4) yielded similar findings 
and, in addition, established that the extent of 
the age decline in CFF was dependent upon 
the level of stimulus brightness. It may be that 


f * This investigation was Se by a research grant (M-1283) 
ue the National Institute of Neurological Diseases and Blindness, 
- S. Public Health Service. 


m Now at New York Hospital, Westchester Division, White Plains, 
New York, 


a major cause of the decline of CFF with age is 
degeneration of the visual neural pathways in 
the brain. Considerable data have been amassed 
showing the presence, in various degrees, of 
gross anatomical and vascular changes as well 
as histological alterations in the brains of el- 
derly people (6, 19). If CFF is lowered in 
many cases of brain pathology, why not in 
these alterations in the cerebrum which are not 
uncommon in old age? 

Several investigators have attempted to relate 
CFF to various cognitive functions. In patients 
recently recovered from a concussive type of 
head injury Halstead (8) found no correlation 
between CFF and a test of general intelligence, 
but described a P factor, which had loadings in 
CFF, in a tactual performance test and in two 
visual discrimination tests. In college students 
Tanner (20) reported a relationship between a 
test of intelligence and CFF as determined un- 
der certain stimulus conditions. In another 
college group Colgan (3) employed a light 
stimulus of a different nature and found no 
relationship. However, in a group of elderly 
subjects Colgan (2) obtained significant cor- 
relations between CFF and several measures of 
intellectual functioning. In psychiatric patients 
Landis and Hamwi (13) reported negative find- 
ings, and tended to view the significant correla- 
tions reported by Tanner and Colgan as exam- 
ples of random fluctuation. 

If there is a correlation between CFF and 
intellectual functions, it seems that the rela- 
tionship should be evident in old age. Since one 
is more likely to encounter abnormal neuro- 
physiology, there should be more pathologically- 
lowered CFFs in old age than at any other time 
of life. It also seems plausible that a reduced 
central neural efficiency in old age might ad- 
versely affect both CFF and some intellectual 
functions. The purpose of the present experi- 
ment was to test the following hypothesis: In 
old age there is a positive correlation between 
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critical flicker frequency and measures of certain 
intellectual functions. It was thought that the 
present study might provide evidence of a neu- 
rophysiological correlate of some of the higher 
intellectual functions. Verification of the hy- 
pothesis would indicate the desirability of in- 
cluding CFF in longitudinal studies of aging in 
order to determine whether decline in CFF and 
decline in intellectual functioning proceed at a 
related rate in individuals as they grow older. 


METHOD 


Subjects. The subjects were 50 females be- 
tween the ages of 74 and 80. The mean age 
was 77 years, and the median educational level 
was 9 years of schooling. All subjects were resi- 
dents of homes for the aged in New York City, 
having lived in the homes an average of two 
and one-half years. The sample was drawn 
from eight homes, each of which has between 
200 and 300 residents.’ All female residents of 
these homes who were between 74 and 80 years 
of age and not seriously ill, infirm, or senile, 
presented themselves for a test of visual acuity 
and an ophthalmoscopic examination of the 
lens and fundus of the eye.* Subjects with no 
eye pathology were also given the Milton B. 
Jensen test for color-blindness. Of the 140 
women examined by the ophthalmologist, 65 
were eliminated from the study because they 
had bilateral eye pathology known to affect 
CFF. An additional 6 were excluded due to 
history of a disease known to affect CFF; while 
19 others were excluded because of a language 
barrier, refusal to cooperate, and other miscel- 
laneous reasons. 


Administration of the Tests. The tests of 
intellectual functions in the order of their ad- 
ministration were: the Porteus Maze, the Wis- 
consin Card Sorting Test (WCST), the Raven 
Progressive Matrices, the Digit Symbol subtest 
of the Wechsler Adult Intelligence Scale 
(WAIS), and the Reasoning test of Thurstone’s 
tests of Primary Mental Abilities (PMA). When 
the six-minute time limit on the PMA Reason- 
ing test was reached, the subjects were given 
red pencils with which to complete the remain- 
ing items. In this way both timed and untimed 
scores were obtained. Only one test was given 
on any single day, with the exception that the 


1 Appreciation is expressed to the superiors and sisters of the homes 
for the aged of the Carmelite Sisters and Little Sisters of the Poor 
in New York City for their cooperation in providing subjects for 
the present study. 

2 Dr. George McDonald performed the ophthalmological exami- 
nations. 


Digit Symbol and PMA Reasoning were both 
given at the same testing session. The Porteys 
Maze and the Wisconsin Card Sorting were in. 
dividually administered, while the Progressive 
Matrices. Digit Symbol, and PMA Reasoning 
were given individually or in groups of two or 
three subjects. Testing of each subject con- 
sumed a great deal of time, but in almost all 
cases it was completed within one month, As 
long as personal interest was shown the sub- 
jects, and time was taken to talk with them and 
reassure them, they proved to be very coopera- 
tive. 

Scoring. The scores on the Porteus Maze are 
mental age scores, while those on the Progres- 
sive Matrices, PMA Reasoning, and Digit Sym- 
bol tests are raw scores. Split-half reliabilities 
were computed for the Progressive Matrices and 
the PMA Reasoning (Untimed). The reliabil- 
ity coefficients, according to the Spearman- 
Brown Prophecy Formula, were .91 and .93 
respectively. 

Five of the six scores from the WCST are 
measures commonly employed with this test 
(5). The sixth score, Error Percentage, was 
devised by the investigators, and consists of the 
total number of errors divided by the number 
of cards presented to the subject. The Card 
Sorting Test was terminated when the subject 
successfully completed 6 categories, or sorted 
64 cards in succession without obtaining | 
successive correct responses. In order that con- 
plete and incomplete test results might give 
more comparable indices of performance, the 
Correct, Perseverative Errors, Non-Persevera- 
tive Errors, and Unique Errors were divided by 
the number of stages of the test which the sub- 
ject completed. Since 11 subjects failed to com- 
plete any categories at all it was not possible 
for them to commit a perseverative error. The 
Perseverative Errors score is thus based on 3! 
subjects and not on the entire 50. 

CFF Apparatus. The apparatus which wa 
used to present the intermittent light stimulus 
and determine CFF was an electronic unit buili 
by Ireland. A detailed description of a similar 
instrument (a later model) has appeared else- 
where (9). The light source consisted of 
Sylvania glow modulator tube (R1131C) placed 


behind a circular milk glass test patch 125} 


mm. in diameter. The subject viewed the light 
monocularly through a 12.5 mm. aperture and 
a dark channel approximately 33 cm. in length 
The visual angle subtended by the test patch 
was 2° 10’. A light-dark ratio of 1:1 was used 
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CFF AND AGING INTELLECTUAL FUNCTIONS 


The intensity of the light at the eye was ap- 
proximately 8.5 millilamberts as measured with 
4 Macbeth Illuminometer. When the method 
of constant stimuli was employed, an electrical 
timing unit controlled the 7 second light ex- 
posures and the 7 second intervening dark 


periods. 

CFF Testing. In most studies of CFF the 
method of limits or just noticeable differences 
has been used to obtain individual CFF meas- 
ures. However, the constant method is con- 
sidered to be particularly superior for use with 
subjects who may not have a high capacity for 
prolonged attention, such as children and the 
aged. Ricciuti and Misiak (17) have described 
this testing procedure in detail. In this study 
the approximate CFF threshold was determined 
by gradually changing the light from flicker to 
fusion, and from fusion to flicker. Then the 
subject was randomly presented with six ex- 
posures of each of seven different light fre- 
quencies straddling her approximate threshold, 
as it is customary in the method of constant 
stimuli. Each subject’s CFF was computed from 
her 42 judgments by means of Spearman’s 
arithmetic method. The mean CFF of the 50 
subjects was 38.18; the standard deviation was 
3.09; and the range was 13.70. 


RESULTS 

To test the hypothesis of the study Pearson 
product-moment correlation coefficients were 
computed between CFF and each of the 11 
scores obtained from the 5 tests of intellectual 
functions. Table 1 contains the intercorrela- 
tions of CFF, one measure from each of the 5 
tests, and the added variables of age and educa- 
tion. The correlations of CFF with Digit Sym- 
bol, Raven Progressive Matrices, and PMA Rea- 
soning (Untimed) are statistically significant. 
The other correlations with CFF which are not 





TasLe 1. INTERCORRELATIONS (N = 50). 
1 2 . 5 66 7 8 

1. CFF 36 .17 29 .82 .22 -.01 -.16 
2. Digit Symbol 55 62 .47 .60 -18 .23 
3. Porteus Maze 50 68 .59 -17 .23 
4. PMA Reasoning 

(Untimed) 64 .36 -.14 .33 
5. Progressive 

Matrices 65 -34 .30 
6. WCST: Categories 

Completed -.16 .21 
7. Age 00 


oo 


. Education 





Note.—For 48 degrees of freedom and a one-tailed test of sig- 


nifzance: .05 =.238, .01 
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presented in Table 1 are: PMA Reasoning 
(Timed) .27 (p < .05); WCST Perseverative 
Errors —.54 (p < .01); WSCT Error Percent- 
age —.29 (p < .02); WCST Non-Perseverative 
Errors .03; WCST Correct .02; and WCST 
Unique Errors .01. The r between CFF and 
WCST Perseverative Errors must be interpreted 
with caution since it is based on a truncated 
sample (N = 39). 

A multiple correlation (R) was computed to 
determine the maximum relationship between 
CFF and a composite measure of the various 
tests. The tests included in the battery were 
Digit Symbol, Progressive Matrices, Porteus 
Maze, PMA Reasoning (Untimed), and WCST 
Categories Completed. The R between the first 
three of these tests and CFF is .425, which is 
significant beyond the .05 level. When the 
Wherry correction for shrinkage is applied, R 
is .381, which is short of the .393 required 
for significance at the .05 level for 4 variables 
and 46 degrees of freedom. 

To shed further light on the relationships of 
the variables in Table 1, the matrix of inter- 
correlations was factor analyzed by means of 
Thurstone’s centroid method. Two criteria 
were applied to determine when to stop the 
extraction of factors. These criteria were: 1) 
no more than | per cent of the residuals should 
exceed the standard error of a zero r times 
2.58; and 2) the criterion of McNemar (7). 
Only one significant factor could be extracted 
according to both of these criteria, although 
there was a tendency for a second factor to 
emerge. The factor loadings are presented in 
Table 2. 

The one significant factor in the factor analy- 
sis is evidently a general cognitive one. It is of 
interest to note that the highest loading is in 
the Raven Progressive Matrices, a test which 
is reputedly highly saturated with Spearman’s 
“gg.” and which correlates well with both verbal 
and non-verbal tests of intelligence (16). It 
is also noteworthy that CFF has a low but 


Taste 2. Centro Factor LoaApINGs. 





I II h* 
Critical Flicker Frequency .33 43 -29 
Digit Symbol -76 29 .66 
Porteus Maze .75 -.14 58 
PMA Reasoning (Untimed) .74 25 61 
Raven Progressive Matrices 86 -.28 82 
WCST: Categories Completed ota -.18 -55 
Age -.28 12 .09 
Education 31 -.19 13 
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significant loading on this general cognitive 
factor. The failure of the factor analysis to 
yield more than a single significant factor may 
be partly due to the small sample size and the 
limited number of variables employed, as well 
as the fact that all the tests of intellectual 
functions are non-verbal in nature. 


DISCUSSION 

The present findings of significant correla- 
tions between CFF and several tests of intellec- 
tual functions may be viewed as a corroboration 
of the earlier findings of Colgan (2). The fact 
that two independent studies using different 
psychometric instruments both have similar 
results strengthens the evidence for a relation- 
ship between CFF and intellectual functioning 
in the aged. It is also noteworthy that Colgan’s 
sample consisted of 40 males as compared to 
the 50 females in the present study. The only 
test which the two studies have in common is 
the Digit Symbol. Colgan found a correlation 
of .39 between CFF and Digit Symbol, while 
in this study r was .36. 

A priori, it would appear that the CFF de- 
crement in old age might be due to the cumula- 
tive effect of the following factors: 1) the 
smaller diameter of the pupil in old age; 2) 
the elevation of the minimum light threshold 
due to anatomical changes in the optical and 
photochemical systems of the eye in old age; 
and 3) anatomical and histological changes in 
the neuroretina and higher visual pathways, 
ie, the geniculocalcarine system and optic 
tracts. That pupillary size is not a major factor 
is demonstrated by the fact that there are large 
and significant differences between the CFF of 
young and old age groups, even when pupillary 
size is standardized by the use of artificial pupils 
(14). The artificial pupil makes observation of 
the stimulus more difficult and fatiguing for the 
elderly, and for this reason was not employed 
in the present study. However, the pupillary 
size of 35 of the 50 subjects was determined by 
photography under conditions of illumination 
approximating that of the CFF stimulus. The 
r between pupillary size and CFF was —.28, 
which is not significant, and in the opposite 
direction to that expected. The role of lenti- 
cular and retinal pathology was minimized by 
excluding from the study all subjects who 
showed any evidence of such pathology upon 
ophthalmoscopic examination. In fact, 80 per 
cent of the 50 subjects had 20/30 or better 


visual acuity with refraction or pin hole. The 
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evidence suggests that any lowered CFF in the 
present old age group was most likely due in 
substantial part to neural factors. 

Old people do comparatively well on tests 
of acquired information or “stored” knowledge, 
but have difficulty with tests that involve the 
comprehension of new ideas and the adoption 
of new work methods (1). This differential 
decline of intellectual abilities with age may 
be due to several factors. Tests of new learning 
usually involve meaningless materials whose 
content is remote from ordinary life experiences, 
A comparative lack of test sophistication and 
motivation, and the many years which have 
elapsed since the elderly have completed school, 
also may account for some of their poorer per- 
formance on tests requiring the application of 
a fresh method of thinking. However, it would 
seem unwise to neglect the possible role which 
cerebral deterioration may play in the poor 
performance of old people on certain mental 
tests. The tests selected for the present study, 
after a considerable study of all the available 
tests, were those on which the greatest age 
differences have been reported. Admittedly, 
the use of such tests may enhance any relation- 
ship between CFF and intellectual functioning 
in old age. The performance of the subjects on 
these tests will be discussed in another publica- 
tion. 

Both CFF and some intellectual abilities 
show comparable declines with age. If it can be 
assumed that central neural deterioration is 
one of the causes of the decline of some intel- 
lectual abilities with age, and also a factor in 
the decline of CFF with age, then the relation- 
ship between CFF and these intellectual func- 
tions becomes meaningful. However, in the 
absence of longitudinal measures, and in view 
of the conflicting evidence for a_ relationship 
between CFF and intellectual functions in 
younger age groups, such an interpretation can 
be considered only a tentative one. It is hoped 
that further studies currently being undertaken 
by the authors will clarify the meaning of the 
present findings. 


SUMMARY 


The present study tested the hypothesis that 
in old age there is a positive correlation between 
critical flicker frequency and measures of cer- 
tain intellectual functions. 


Fifty female residents of homes for the aged, 
all between the ages of 74 and 80 and all free 
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CFF AND AGING INTELLECTUAL FUNCTIONS 


of eye pathology, neurological disorders, and 
senility, were given the following battery of 
tests: Critical flicker frequency, Porteus Maze, 
Wisconsin Card Sorting, Raven Progressive 
Matrices, Digit Symbol, and PMA Reasoning. 
These particular tests of mental abilities were 
selected because performance on them declines 
markedly with age. All tests of intellectual 
functions, except the Porteus Maze, correlated 
significantly with CFF. The relationship of 
CFF and intellectual functioning in the aged is 
tentatively ascribed to a reduced central neural 
efficiency in old age, which adversely affects 
both CFF and some intellectual functions. 
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CONSUMER PATTERNS OF AGED SPENDING UNITS* 


SIDNEY GOLDSTEIN, Ph.D. 
(Department of Sociology, Brown University, Providence, R. I.) 


During the first half of the twentieth century 
the absolute and the relative numbers of aged 
persons in the American population have in- 
creased sharply. These changes in age structure 
have been accompanied by an increased interest 
in the social, economic, medical, and psycho- 
logical aspects of the aging process. Such an 
interest stems not only from the sheer numbers 
of older persons, but also from the particularly 
unique position which most of these aged per- 
sons occupy with respect to such factors as labor 
force participation, income, housing, and medi- 
cal services. 

The low income position of the aged popula- 
tion is well recognized and documented (5). 
It is only recently, however, that data have 
become available which make it possible to 
ascertain the extent to which this income is 
sufficient to meet the current consumption ex- 
penditures of the aged, and the extent to which 
the aged differ from younger segments of the 
population with respect to the way in which 
they distribute their available funds among the 
various categories of consumer goods and ser- 
vices. 

In the early part of 1951 the Bureau of Labor 
Statistics interviewed a national sample of some 
12,500 family units representing all classes of 
consumers in urban areas of the United States 
(7). For purposes of the survey, the basic sam- 
pling unit was defined as a “consumer unit,” 
which was either: 1) a family of two or more 
dependent on a common or pooled income for 
their major expenditures, and usually living in 
the same household; or 2) a person financially 
independent of any family group, living alone 
or in a household with others. In this analysis, 
the “consumer unit” is referred to as the “fam- 
ily,” and therefore subsumes units of one person. 
In the survey, detailed information was ob- 
tained on family purchases of over 1,500 items 
of goods and services, on income, on savings, 
and on deficits in 1950. In addition the Bureau 
collected information on a numb=r of social and 
economic characteristics of the spending units 
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(8, Vol. 1, pp. v-xxxii). The Wharton School of 
Commerce is sponsoring a series of research 
monographs based upon these data which will 
cover the economic, marketing, and sociological 
aspects of consumer behavior in the United 
States (2). This paper presents some prelini- 
nary findings from one of these studies—a study 
concerned with the consumer behavior of the 
aged population. 


FINDINGS 


Consistent with the findings of other studies, 
the data from the Consumer Survey show that 
the income of older consumer units is far below 
that of all younger units in the population. As 
shown in Table 1, family units headed by per- 
sons between 65-75 years of age had incomes 
after taxes which averaged only $2,687; and 
those of units headed by persons 75 and over 
were even lower, only $2,161. By contrast, the 
average unit incomes after taxes of the age 
groups between 25 and 65 ranged between 
$3,850 and $4,500. Closely paralleling these age 
differences in average income level are the dif- 
ferences in the average amounts spent by units 
in each age group for total goods and services. 
Beginning with family units headed by persons 
under 25 years of age, the average expenditures 
for goods and services increased with each in- 
creasing age level, reaching a high in family 
units headed by persons 35-55 years of age. 
Thereafter, increasing age was associated with 
smaller average expenditures. The average 
amounts spent by families belonging to the 65 
and over ‘age groups were significantly below 
those of all other age levels. 

Comparison of the data on expenditures with 
those on income shows that the aged, despite 
their markedly lower income level, were some- 
what more successful than the groups under 5) 
in keeping their expenditures within their ir- 
come limits. This does not necessarily indicate 
that the consumpton level of the aged is ade- 
quate, but rather (as supported by the data on 
savings), it suggests that the aged, unlike the 
younger groups, are by necessity living within 
the amounts available to them from money 
income. 
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CONSUMER PATTERNS OF AGED SPENDING UNITS 


Changes in assets and liabilities 

In this study the amount of savings or dis- 
savings is represented by the difference between 
net changes in assets and liabilities. As shown 
in Table 2, in 1950 all age groups headed by 
persons under 65 years of age experienced aver- 
age increases in assets. By contrast, families in 
the two aged groups experienced net average de- 
creases in assets, — $38 for the units in the 65- 
75 group and —$152 for those in the 75-and- 
over group. This is not surprising in view of the 
significantly lower average income of the older 
population as well as the often expressed func- 
tion of savings as a source of money in old age. 
At the same time, the fact that a high percent- 
age of older units have little or no assets (4, pp. 
129-145), suggests that a number of such units 
may be forced either to seek other sources of 
funds in order to meet their current consump- 
tion needs or to lower their level of living. 

The units in all age groups, on the average, 
went further into debt in the year 1950 by in- 
curring obligations which were greater in 
amount than the repayments made on old ones. 
While all groups were alike in experiencing a 
net average increase in liabilities, the size of 
these increases differed by age level, being much 
higher for those under 65 than for those over 
65. For the younger segments of the population 
this practice of incurring added debts represents 
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a major means for obtaining goods and services 
which might be unobtainable if such purchases 
had to be restricted to the amount available 
from money income. At the same time, the 
ability to incur such liabilities enables these 
younger groups to continue the accumulation 
of assets. The situation for the aged is quite 
different; on the whole, they incur few new lia- 
bilities. This may stem from their inability to 
do so because of the poor financial risk they 
represent; it may result from the lack of need to 
incur new debts (for example, many already 
own a paid-up home); or it may result from the 
unwillingness to do so. Increased liabilities 
therefore represent a minor source of receipts 
upon which older persons draw to supplement 
money income. 

The net result of changes in assets and lia- 
bilities, treated jointly, is synonymous with sav- 
ings if the result is positive in direction. It is 
synonymous with dissavings if it is negative in 
direction. For all age groups under 65, as shown 
in Table 2, the net increases in liabilities ex- 
ceeded net increases in assets. For the two 
groups over 65, net changes in assets and in lia- 
bilities were both negative in direction. For all 
age groups, therefore, the net results of changes 
in assets and liabilities were negative. However, 
the amount of such dissavings and the relation 
of this amount to money income varied signifi- 


AvERAGE INCOME, AVERAGE EXPENDITURE, AND EXPENDITURES FOR Various Goops AND Services: By AGE 
or Heap oF HouseHo tp (U. S. 


Ursan Poputation, 1950). 








Under 25-35 35-45 45-55 55-65 65-75 76 and 
25 over 
Average Income 
After Taxes $3,050 $3,876 $4,464 $4,500 $3,850 $2,687 $2,161 
Average Consumer 
Expenditure® $3,142 $3,870 $4,360 $4,342 $3,657 $2,567 $2,076 
aur Distribution (by Per Cent) 
Food 27.6 28.8 29.8 29.4 30.3 31.5 32.3 
Housing 15.0 15.3 15.0 15.9 16.0 19.2 22.7 
Household 
Operations 3.3 4.3 4.7 4.6 4.8 5.1 7.8 
Furnishings 8.9 | 8.0 7.4 6.2 5.8 5.4 3.9 
Clothing 11.7 | 11.2 12.3 12.3 10.9 8.8 7.8 
Transportation 16.6 14.7 12.7 13.2 13.5 11.9 9.4 
Medical Care 4.5 4.7 4.8 5.1 5.7 7.0 6.9 
Personal Care 2.2 2.2 2.3 2.3 2.3 2.1 1.8 
Recreation 5.7 5.8 5.6 5.5 4.8 4.2 3.4 
Miscellaneous 4.5 5.0 5.5 5.2 5.9 4.9 4.0 
Total 100.0 100.0 100.0 100.0 100.0 100.0 


Note.—Based on data found in 8, Vol. XVIII, p. 3. 


a : ; k ; ‘ . 
1, Does not include disbursements for either personal insurance or gifts and contributions. 
Includes expenditures for alcohol, tobacco, education, and miscellaneous. 
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cantly by age level. The relationship between 
the amounts dissaved and age is approximately 
U-shaped, with both the absolute and the rela- 
tive amounts dissaved being greatest for the two 
youngest and the two oldest groups. 

The similar patterns of relatively large dis- 
savings by the young and the old were, however, 
attributable to different factors. On the one 
hand, the young experienced large increases in 
liabilities which were compensated to a great 
extent (almost 75 per cent) by large increases 
in assets. On the other hand, among the aged, 
decreases in assets were compounded by small 
increases in liabilities. The economic position of 
the aged was, therefore, quite different from 
that of the groups under 65. While the young 
were building up their assets and, at the same 
time and to and even greater extent, were in- 
creasing their financial obligations, the old were 
drawing upon their limited accumulated assets 
and to a small extent were also incurring finan- 
cial debt. This different pattern of savings by 
the aged reflects their generally disadvantageous 
economic position. 

The extent to which the economic resources 
of the aged are inadequate to insure a minimum 
standard of living is attested to by special tabu- 
lations made of the data available from the 
Survey of Consumer Expenditures. These show 
that almost one-third of the units in the 65-75 
age group and almost one-half of the units in 
the 75-and-over group are experiencing sub- 
standard levels of existence. By contrast, only 
12 to 20 per cent of the units in age groups 
headed by persons under 65 years of age were 
so classified. (An explanation of the basis on 
which units were classified as substandard is 


given by Snyder [31].) 


Taste 2. Net CHANGES IN AssETS AND LIABILITIES: By 
AcE Or Heap oF HousenHorp (U. S. UrBan 
PopuaTion, 1950). 











Net Change 
Net Change In Assets 
Age of Net Change Net Change _ in Assets and 
Head of In In and Liabilities 
Household Assets Liabilities Liabilities as Per Cent 
of Income 
Under 25 $248 $401 $ - 153 - 5.0 
25-35 347 471 - 124 - 3.2 
35-45 345 374 - 29 - 0.7 
45-55 79 137 - 58 - 1.3 
55-65 187 223 - 36 -0.9 
65-75 - 38 60 - 98 - 3.6 
75 and over - 152 11 - 163 - 7.6 





Note.—Based on data found in 8, Vol. XVIII, p. 2. 


Expenditure for various goods and services 


Because the total expenditure for current con- 
sumption of goods and services by aged units 
was significantly lower than that of age groups 
under 65, it is not surprising that the average 
outlays of the aged for particular categories of 
goods and services were likewise smaller, In 
order to determine the extent to which age in- 
fluences consumer expenditures the analysis 
must therefore be in terms of the percentage of 
total expenditures devoted to particular cate- 
gories of consumption rather than to the abso- 
lute amounts spent for each category. Expressed 
in these terms, the analysis shows that the con- 
sumer behavior of the aged population differs 
markedly from that of the younger. These data 
are presented in Table 1. 

Food represents the largest single category of 
expenditure for every age group. The relative 
amount spent for food, however, bears a positive 
relationship to age, increasing from a low of 28 
per cent for those families in which the age of 
the head of the household is under 25, to a high 
of 32 per cent among families in which the age 
of the head of the household is 65 and over. 
This suggests that among the aged a higher per- 
centage of the funds available for all consumer 
goods and services is required for food pur- 
chases. This is consistent with the fact that low 
income groups (and a majority of the aged units 
are low-income) spend relatively more for food 
than do higher income groups (6, pp. 35, 51). 
As a result, less money is available among the 
aged for other types of goods and services. 

Housing, which includes the cost of utilities, 
rates as the second largest expenditure category. 
As with food, increasing age level is associated 
with higher relative outlays for housing needs, 
in spite of the fact that the aged units have 
among the highest rates of home ownership of 
all groups. Housing, like food, represents 4 
basic need, and again, it is probably for this 
reason that older units with limited incomes 
allocate relatively more of their available funds 
for such purposes than would be the case if 
their income were not so limited. The cost of 
household operation is also relatively greatet 
for the aged. 

Expenditures for furnishings display an in- 
verse relationship to age, decreasing steadily 
with increasing age. This decline is at least par- 
tially attributable to changing needs associated 
with the life cycle. Beginning a household and 
forming a family necessitates the expenditure of 
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large sums. Increasing family and household 
size is associated with additional expenditures 
for furnishings, but not, generally, to the same 
extent as at the time of the initial formation of 
the household. Middle age and to an even 
greater extent old age may most frequently be 
associated with only occasional replacement of 
furnishings or the purchase of isolated items 
which are relatively new on the market, such 
as television sets. 

Clothing expenditures show little variation 
among all groups under 65, but decrease for 
those over 65. The presence of growing chil- 
dren in a family undoubtedly constitutes an 
important factor in raising the clothing costs of 
the younger family units. Among the aged, on 
the other hand, both the absence of children 
and the savings achieved through wearing 
clothes for a longer time serve to reduce cloth- 
ing costs. 

Transportation represents still another con- 
sumer category in which the percentage of 
total expenditures by the aged is well below the 
amounts spent by younger groups. Several fac- 
tors account for this: Fewer older persons own 
automobiles. As a result the aged expend less 
on the average for both the initial purchase and 
the later upkeep of automobiles. More impor- 
tant, perhaps, is the fact that the large reduction 
in the percentage of old persons in the labor 
force eliminates the need for these persons to 
travel to and from work, and thereby reduces 
their travel expenses. Furthermore, the fact that 
those older persons who do work tend to live 
closer to their place of employment than do 
younger persons would also reduce the travel 
costs of the aged. At the same time, of course, 
both physical handicaps and financial restric- 
tions may preclude extensive pleasure trips by 
aged persons. 


One of the major problem areas associated 
with an aging population is that of health. The 
high incidence of chronic disease in the older 
segments of the population (1, pp. 8-17), 
coupled with decreased ability to pay for medi- 
cal attention, accounts for the seriousness of 
health problems of older persons. The heavier 
financial burden which health needs place on 
the aged is evidenced by their higher expendi- 
tures for medical care and service. Whether the 
amounts so spent were actually adequate to 
meet the health needs of the aged cannot be 
determined here. The data do show, however, 
that at a time when health needs are perhaps 


greatest and when money income is lowest, the 
aged groups have the lowest rate of participa- 
tion in medical insurance plans. Between 69 
and 71 per cent of the family units in the age 
range between 25 and 55 years reported ex- 
penditures for medical insurance; by contrast 
only 45 per cent of those in the 65-75 age group 
and only 31 per cent of those in the oldest age 
group reported payments for group insurance. 

Expenditures for personal care include the 
costs of barber shop and beauty services as well 
as the cost of toilet articles and preparations. 
Despite the low percentage of expenditure in 
this category, the aged groups differ from the 
younger ones, expending considerably less for 
such purposes. 

Recreation includes expenditures for reading 
materials and equipment such as radios and 
television, admission to places of entertainment, 
and expenses for hobbies and club memberships. 
One might suppose that expenditures for recrea- 
tion should be relatively greater in old age, since 
many older persons no longer participate in the 
labor force and therefore have more leisure time 
than do younger individuals. To the contrary, 
however, families headed by older persons spend 
considerably less for recreation than do families 
headed by younger persons. These differences 
probably stem both from the financial inability 
of older units to pay for recreational items and 
services, and from the fact that the type of 
recreational activities engaged in by older per- 
sons do not require as large a financial cost as 
those pursued by younger persons. 


Expenditures in selected income groups 


Table 3 presents data on expenditure patterns 
by age within selected income groups. It will be 
seen that age differences persist at both low and 
high income levels. However, the differences 
tend to be much less marked and much less 
regular among the higher income levels than 
among the lower ones. 


SUMMARY AND DISCUSSION 


As measured in dollars and cents, the average 
amount spent by older units for the goods and 
services of everyday living is well below the 
amounts so spent by all other age groups. This 
is true of both total expenditures and of ex- 
penditures for each of the categories of goods 
and services examined here. The differences be- 
tween the aged and the younger groups extend, 
however, beyond the actual amounts spent to 
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the manner in which they are distributed 
among the various items of consumption. Pro- 
portional expenditures for food, housing, house- 
hold operations, and medical care become in- 
creasingly larger with the increasing age of the 
family head, especially after age 65. On the 
other hand, the relative size of expenditures for 
household furnishings, transportation, clothing, 
personal care, and recreation are lower among 
the aged as compared with the groups under 65. 

These data, on the whole, suggest two pos- 
sible major relationships between age level and 
expenditures. First, changes in stages of the life 
cycle result in changing needs for goods and ser- 
vices and these changes are reflected in differen- 
tial patterns of expenditures among the various 
age segments. Second, because the average 
amount of money available for meeting con- 
sumer needs changes significantly as the family 
unit passes through the various stages of the life 
cycle, the way in which this money is allocated 
must be changed so as first to insure the satis- 
faction of the more essential needs and only 
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secondarily to meet those needs (actual and 
felt) on which more money would ordinarily be 
spent if it were available. Neither factor oper- 
ates to the total exclusion of the other, of course. 
In fact, while not fully ascertainable from the 
available data there are many _ indications 
that both factors are jointly responsible for the 
variations in the expenditure patterns among 
the different age groups. Of the two factors, to 
judge from the data shown in Table 3, income 
seems to be the more important. The data for 
the higher income group suggest that those 
older units who continue to have high incomes 
continue to follow their earlier patterns of con- 
sumption. Only when their income level is 
markedly reduced, with the resulting need to 
spend relatively more for the more essential 
categories of consumer goods and services, are 
older family units forced to make sharp changes 
in the patterns of expenditures to which they 
were accustomed. All of these interpretations 
require further research, preferably through 
longitudinal studies in which the actual changes 


Tasce 3. Per Cents oF ExPENDITURES FOR Various Goops AND Services: By AGE oF HEAD oF HousEHOLD, AND 


Age of Head of Household 


BY SELECTED INcomME Groups (U. S. UrBAN Poputation, 1950). 











“ae 25-35 3545 | 45-55 | 55-65 65-75 ssc 
25 over 
Income Under $1,000 
Food 38.2 32.3 32.5 31,1 33.6 33.4 38.9 
Housing 21.5 18.0 21.9 22.4 25.1 28.4 31.6 
Household | | 
Operations 2.3 4.8 4.8 4.3 5.2 4.9 5.4 
Furnishings 3.7 5.7 4.9 4.6 3.9 5.1 2.6 
Clothing 8.8 | 11.9 10.4 8.1 5.9 4.9 4.1 
Transportation 5.7 5.4 6.0 8.9 10.3 6.5 3.8 
Medical Care 4.1 | 7.6 5.7 7.8 | 5.4 8.4 7.3 
Personal Care 2.4 2.6 2.6 2.0 1.9 1.8 1.7 
Recreation 4.7 | 4.7 | 4.8 2.7 | 3.3 2.9 2.1 
Miscellaneous® 8.6 7.0 6.4 8.5 5.4 3.7 2.5 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Income of $4,000 — $5,000 
| 
Food 25.1 27.7 30.6 | 29.2 30.1 30.2 32.3 
Housing 13.1 14.8 14.5 | 15.1 15.4 16.4 15.0 
Household | | 
Operations 3.4 4.3 | 3.8 4.3 4.2 | 5.2 4.7 
Furnishings 12.4 8.5 | 7.1 | 6.8 6.4 5.5 5.9 
Clothing 10.9 10.8 11.9 12.3 10.9 10.4 11.2 
Transportation 18.4 16.1 13.5 | 13.3 14.5 12.9 11.3 
Medical Care 4.6 5.0 4.7 4.9 | 5.7 6.8 7A 
Personal Care 1.9 a 2.3 2.3 2.3 2.4 2.0 
Recreation 6.0 6.0 5.9 5.6 | 5.0 | 5.4 | 5.8 
Miscellaneous® 4.2 4.7 | 5.7 | 6.2 | 5.5 4.8 4.4 
Total 100.0 100.0 100.0 100.0 


100.0 


~ Note.—Based on data found in 8, Vol. XVIII, p. 27. 


® Includes expenditures for alcohol, tobacco, education, and miscellaneous. 
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CONSUMER PATTERNS OF AGED SPENDING UNITS 


which occur as family units pass through the 
life cycle can be more fully ascertained. 


With increases in the income available to 
older units through expansion of social security 
coverage and payments and through increased 
participation in private pension systems, some 
of the economic pressures imposed on older 
units should be reduced. At the same time, the 
data analyzed here suggest that such relief could 
also be partially obtained by greater progress in 
providing older family units with adequate and 
cheaper housing and by bringing more older 
persons under the coverage of medical insurance 
plans. Older persons could then use a greater 
percentage of their limited incomes and assets 
to obtain some of the less essential goods and 
services. 
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IS AGE KINDER TO THE INITIALLY MORE ABLE? 


WILLIAM A. OWENS, JR., Ph.D. 
(Department of Psychology, Iowa State College, Ames) 


It has apparently become a rather generally 
accepted view that individual differences in 
mental test performance tend to increase from 
about age 20 to age 60. Anastasi and Foley, 
for example, who have reviewed the work of 
Miles and Miles, Jones and Conrad, and Wechs- 
ler, state that “variability . . . tended to increase 
with age despite the decline in average scores” 
(1, p. 284). They go on to interpret: “It would 
seem that, as the individual’s experiential 
background is enriched with age, more sources 
of variation in behavior are introduced and in- 
dividual differences continue to increase” (1, p. 
285). 

It is easy to infer from such a statement that 
individual differences must have increased be- 
cause age was kinder to the initially more able 
subjects than to the initially less able. Figure | 
shows that this interpretation is not the only 
possible one. An increase in variability could 
as well be attributed to a few atypical gains and 
losses at all initial ability levels (Fig. 1A) as to 
a differential effect by levels, whereby larger 
gains, or smaller losses, occur at higher than at 
lower levels (Fig. 1B). Actually, of course, the 
pattern of changes is impossible to determine 
from a cross-sectional study. It therefore seems 
that longitudinal evidence may be examined 
with profit. 

Elsewhere Owens (6) has described in detail 
an investigation in which 127 males who took 
Army Alpha, Form 6, as a college entrance 
examination in 1919 were retested during 1950. 
In this study he observed substantial test-retest 
consistency (r,., = .77), accompanied by a rel- 
atively small total score increase in variability 
significant at the 5 per cent level. 

The purpose of the present paper is to pre- 
sent a new analysis of certain of Owens’ origi- 
nal data, as they relate to the definition of the 
nature of the observed increase in individual 
differences. The specific null hypothesis, to be 
tested in several ways, is that age is not kinder 
to the initially more able than to the initially 
less able. 

METHODS 

Three general methods were employed. The 

first was to compare the shifts from 1919 to 
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1950 in total Alpha scores obtained by subjects 
in each of five initial-score groups. The second, 
intended to maximize contrasts, was to compare 
the initial-score sub-test means for two extreme 
groups. One of these groups was composed of 
all the subjects who had lower retest than initial 
total scores; the other group was composed of 
an identical number (N = 17) of those subjects 
who had most improved their scores over the 
30-year period. The third method was to apply 
Garside’s formula (4) for estimating the regres- 
sion of true gains upon fallible initial scores to 
the data for each of the eight sub-tests and to 
their total. 

All analyses were based upon three sets of 
scores: the 1919 sub-test and total scores in 
T-score form; a comparable set of 1950 scores; 
and a resulting set of difference (D)_ scores 
(1950-1919). All T-scores were obtained by 
referring a given raw score to a normalized ref- 
erence distribution of 1,000 cases. In some in- 
stances a specified constant was added to a 
difference (D) score distribution in order to 
make all values positive. 

The data were treated by analysis of variance 
and linear regression. 


RESULTS 

The relationship between mean difference 
(D) score and level of initial total scores may 
be observed in Table 1. It is interesting to note 
that there is not even an apparent tendency for 
the larger gains, or smaller losses, to occur at 
the top rather than at the bottom of the dis- 
tribution of initial scores. The obtained value 
of F is insignificant; the null hypothesis cannot 
be rejected; and it must be concluded that this 
appraisal contains no evidence of differential 
effects of age by initial ability level. 

The results of a comparison of the initial sub- 
test means of high gain vs. loss groups appear 
in Table 2. Here it should be observed that 
only one F value approaches the lower level of 
significance, and that this one indicates that the 
group that failed to improved their scores on 
Disarranged Sentences between 1919 and 1950 
actually had the higher initial scores. Again, 
the only evidence as to the differential effects 
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IS AGE KINDER TO THE INITIALLY MORE ABLE 


of age by initial ability level reverses the usual 
assumption and fails to refute the present hy- 
pothesis. 

Table 3 contains the data relating to the 
regressions of true gains upon obtained initial 
scores. The precise magnitudes of entries in 
columns five and six of Table 3 should probably 
not be accepted at face value, since the odd- 
even reliability estimates (rinitial-initial, odd 
ys. even) are somewhat inflated due to speed- 
ing, and the test-retest estimates (rinitial-final) 
are depressed by the differential effects of age 
upon individuals over the 30-year period in- 
volved. When Garside’s formula (which ap- 
pears below Table 3) is used, both errors tend 
to inflate the magnitudes of the negative rela- 
tionships obtained. Since corresponding as- 
sumptions of the method have been violated, 
the application of a precise test of significance 
seems unwarranted. A crude and approximate 
over-all test of the hypothesis that the correla- 
tions of column six differ significantly from zero 
would be as follows: If they were perfectly posi- 
tively correlated they would have a single value, 
best estimated from their mean, r = —0.29, 
which is significant above the | per cent level. 
Since the considerable variability among them 
indicates that they are not highly correlated, it 
is even less likely that by pure chance they 
would all be negative and of the given magni- 
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TaBLeE 1. MEAN DIFFERENCE (D) Scores By LEVELS OF 
IniTIAL Tota Score. 
Initial Total Scores 
Group . I II III IV V 
‘ee 113- 114-128 129-141 142-156 is7+ 
N 27 26 24 25 25 
MnD Score 0.65 0.59 0.39 0.67 0.42 
(o =1,00) 
St. Err. of Mn. | 0.084 0.098 0.142 0.112 | 0.139 


® Not statistically significant. 


TasBLe 2. ComPaRIsON OF INITIAL SuB-TEstT MEANS FOR 
Hicu Gain anv Loss Groups. 
Significance 
Levels for F 
Group Scoring 


Subtest : F 
i > 919 
epee te a0e 1 per cent 5 per cent 

Arithmetical 

Problems High Gain 2.79 6.76 # 3.89 4 
Disarranged 

Sentences Loss 10.1 17.40 12.84 > 
Analogies Loss 3.67 
Information Loss 2.18 


* Conventional estimate of error variances. bg 
» Scheffe’s conservative estimate for present ‘‘post-mortem”’ case (9). 


TaBLeE 3. REGRESSION OF TRUE GAIN, OR D Scores, ON 
FaLuisce Init1aAL Scores (N=127). 
j j j ] 
| & | of | Tit | ‘ii bgi l gi 
meneame | (1) (2) ;} (3) | (5) (6) 
1. Following 
Directions .89 .92 .30 49 —0.18 0.15 
2. Arith. Probs. .90 96 .69 Bs i —0.03 0.04 
3. Practical 
Judgment 81 oe .56 .93 —0.40 —0.44 
4. Synonym- 
Antonym .89 87 .64 .93 —0.41 —0.49 
5. Disarranged 
Sentences 1.06 82 48 87 —0.50 0.54 
6. Number Series 
Completion 93 .84 62 76 | —0.20 0.24 
7. Analogies x. | .93 56 .97 —0.24 —0.21 
8. Information -72 .67 .63 -73 —0.14 —0.17 
Total one .86 By | .98 —0.12 —0.17 


Note.—These data (5 & 6) were derived by utilizing Garside’s 
Of Tit - Fi fii 
oj 


where i=initial; f=final; g=gain, 


formula: bgi= 
or D score. 
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tude. In view of the degree of disharmony be- 
tween the data and the assumptions of the 
method, it is probably wisest to interpret this 
evidence as indicating only that the probability 
appears quite remote that the true mean corre- 
lation of gain with initial scores is positive. 


DISCUSSION 


In evaluating these results three methodologi- 
cal problems immediately arise. First, Army 
Alpha is not an extremely difficult test for col- 
lege students, and some of those who made 
high initial scores almost undoubtedly encoun- 
tered sub-test ceilings on retesting. Thus, in 
Table 1, the subjects of Group V made next to 
the smallest apparent mean gain. On the other 
hand, the subjects of Group I were some dis- 
tance from the sub-test floors, so that they 
might well have accounted for the smallest 
gains (actually losses) if the theory of differ- 
ential effects by initial level were correct. That 
they conspicuously failed to do this is clearly 
indicated in the table. 

Second, it might be argued that the present 
subjects were a group too homogeneous to re- 
veal differential effects, since all were prospec- 
tive college students. That some selection did 
exist is undeniable. It is, nevertheless, interest- 
ing to note that the standard deviation of total 
Alpha scores in the present sample is over two- 
thirds as large as the one reported by Bingham 
(2, p. 331) for literate, native, white soldiers of 
World War I. The writer is disposed to feel 
that this amount of restriction in range could 
hardly be thought of as sufficient to prevent the 
exhibition of differential effects actually present. 

Third, it could be objected that the operation 
of retesting resulted in the selection of a group 
of subjects possessing superior initial scores, rel- 
ative to the complete roster of candidates; and 
thus disposed by regression to show an atypi- 
cally large number of low gain or D scores at 
higher levels of initial score. A slight bias of 
this sort does, in fact, exist, since the mean T- 
score of 201 potential testees was 5.50 and that 
of 127 actual testees was 5.67. This bias is, 
however, so slight that it could lead only to the 
finding of a less conclusive negative relation- 
ship between initial score and gain, and not to 
the finding of a positive relationship. 

For the moment, then, let us assume that the 
basic data and analysis are reasonably valid. If 
they are, what interpretation is suggested? An 
earlier study by the writer (6) indicated that, 
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in the present sample, individual differences jn 
total Alpha score tended to persist, and to in- 
crease slightly but significantly between the 
years 1919 and 1950; yet the present analysis, 
conservatively viewed, seems to indicate that 
this increase was not attributable to differen- 
tially large gains at initially higher ability 
levels. It seems, therefore, that individual dif- 
ferences must have increased as they did be- 
cause approximately comparable increments and 
decrements in performance occurred at all levels 
of initial ability. 

If this is the case, a pertinent question re- 
mains: Upon what sub-tests did those who 
markedly improved their performance show this 
improvement? Or, conversely, upon what sub- 
tests did those who failed to improve their per- 
formances show decrements? Some relevant 
data appear in Figure 2. It seems noteworthy 
that performance on the Analogies sub-test ap- 
parently contributed a disproportionately large 
part of the total score decrement of the “loss” 
group. Conversely, the “high gain” group ap- 
peared to show disproportionate increments on 
the verbal and informational sub-tests; Syn- 
onym-Antonym, Disarranged Sentences, and 
Information. Such observations are in accord 
with the findings of previous investigators such 
as Foulds and Raven (3), and have interesting 
implications for the potential psychometric di- 
agnosis of intellectual aging. 


INTERPRETATION 


In broad perspective, the present data seem to 
indicate that intellectual increments and decre- 
ments, with age, occur in persons of all initial 
ability levels. The central question which re- 
mains is one relative to etiology. 

Since the outstanding gains of those who 
gained most were in verbal and informational 
areas, two corresponding explanations suggest 
themselves. First, the writer (3) has previously 
reported much larger gains on the Disarranged 
Sentences test for subjects who came to college 
from rural areas than for subjects who came 
from urban areas. Initial scores were lower for 
the rural group, but final scores were compar- 
able; thus suggesting the ultimate alleviation of 
some early, environmentally-conditioned lan- 
guage handicap. These outstanding gains could 
then be a matter of overcoming a deficit. Sec- 
ond, in the informational area, one may reason 
that improvement is dependent upon exposure 
to new information and upon ability and desire 
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to retain it. Again, the writer (3) has previ- 
ously indicated that subjects who reported four 
or more hobbies and/or recreational activities 
improved their scores most between testing and 
retesting. Perhaps hobbies and recreational ac- 
tivities provide some of the needed intellectual 
stimulation. With regard to retention, the pres- 
ent data seem to warrant only a statement to 
the effect that retention must have been fairly 
adequate in the “high gain” group. 

The losses of the low gain group were most 
apparent on the Analogies test. Here also, the 
writer (3) has previously reported that gains 
vary significantly with amount of educatior 
subsequent to initial testing. Thus, the sub- 
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jects who did relatively poorly on the retest may 
have been longer and more continuously away 
from formal or informal education than their 
fellows. On the other hand, it must be admitted 
that the observed losses may have been condi- 
tioned by subtle, and as yet largely unspecified, 
physiological changes. 

The findings of this study contain disquiet- 
ing implications for those who maintain that 
the advancement if not the very survival of our 
culture is clearly dependent upon the efforts of 
our most talented citizens. Thus far, it has been 
a rather generally accepted view that age is 
kinder to these gifted few. The present results, 
on the other hand, suggest that this is not the 
case, and that increments and decrements in 
test scores from age 20 to age 50 are roughly 
comparable at all levels of initial ability. This 
study affords no evidence as to what relation- 
ships exist after age 50. However, if the situa- 
tion after 50 is comparable, then clearly there 
is need for research directed at determining how 
the abilities of the most able may be preserved 
or improved. 
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INFORMAL GROUPS AND INSTITUTIONAL ADJUSTMENT 
IN A CATHOLIC HOME FOR THE AGING* 


SISTER M. ANN AMEN, S.S.]. 
(Villa Maria College, Erie, Pennsylvania) 


This paper is based upon an empirical study 
of 120 residents of a Catholic home for the 
aging in an eastern city of approximately 150,000 
population. 


THE PROBLEM AND HYPOTHESES 

The purpose of the study was to discover the 
kinds of informal groups in the home, the ex- 
tent to which the residents participate in such 
groups, and the relationship of group member- 
ship to institutional adjustment. Seven hypoth- 
eses were advanced: 

1. There is a positive relationship between 
satisfactory adjustment to the home and the 
degree and kind of participation in informal 
groups within the home. 

2. Informal group participation varies ac- 
cording to age, marital status, sex, economic 
status, education, membership in voluntary for- 
mal organizations, number of close friends and 
relatives in the area, former occupation, and 
length of residence in the home. 

3. Informal group membership in the home 
is based to a greater extent upon proximity of 
participants’ rooms than on any other factor. 

4. Individuals who were friends prior to re- 
siding in the home tend to become members 
of the same groups. 

5. Those living in the home by choice partic- 
ipate more frequently in informal groups than 
those who entered the home involuntarily. 

6. Participation in religious activities in- 
creases, rather than decreases, after an individ- 
ual enters the home. 

7. Leaders in the home are those residents 
who are best adjusted to living in the home. 


THE SETTING 


The home, which has been operating for sev- 
enty years, is located on a national highway 
about two miles from the downtown business 


* The present paper is a summary of a Ph.D. dissertation sub- 
mitted to the School of Social Science of the Catholic University of 
America, Washington, D.C. The author wishes to acknowledge her 
indebtedness to Dr. Thomas J. Harte, C.Ss.R., who directed the dis- 
sertation, and to Dr. C. J. Nuesse and Dr. Alphonse Clemens for 
their assistance. 
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district. There is direct and frequent bus service 
to the main shopping center. A fairly large 
shopping area is located within three blocks and 
a branch of the public library, a large Catholic 
church, and a league baseball field are nearby. 
Landscaped grounds surround the home, which 
afford opportunity for outdoor activities, both 
for the individual and for groups. The home, 
which accommodates the largest number of ag- 
ing residents in the area, is for the physically fi 
and does not take care of the chronically ill or 
of convalescents. Residents are quite mobile 
and are not restricted to any area within the 
home. There are eight sections in which res- 
dents’ rooms are located; six occupied by women 
and two, by men. Segregation of the sexes is 
also characteristic of the dining rooms and o 
the chapel but not of the recreation room on 
the first floor. The home was established to 
take care of the needs of the older people within 
the diocese and most of the residents are still 
living close to relatives and friends. A geriatric 
hospital built in 1957 adjoins the home and is 
part of the same physical plant. 


METHOD 


Definition of terms. In this study “informal 
group” is defined as two or more individuals 
who, though lacking formal organization, meet 
frequently for some specific purpose. “Institu- 
tional adjustment” is the degree to which the 
individual has been able to adapt himself to the 
living arrangements of the home. Although 
“the aging” is a relative term, it refers to all 
the residents since they are above the general) 
accepted retirement age of 65 years. “Social 
isolate” as used in this study applies to an} 
individual who, in answer to two specific ques 
tions, was not named by other residents in the 
home as one of their three best friends or as‘ 
frequent associate. “Leaders” were those res: 
dents most frequently chosen as friends and 0! 
associates by other residents. “Representatives 
were those residents most frequently chosen (0 
represent the home on a radio broadcast. 
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Techniques. Techniques used in this study in- 
cluded (a) personal interviews with residents 
and with staff members, (b) participant obser- 
vation over a period of four months, (c) a rat- 
ing scale used to determine each resident’s ad- 
justment to the home, and (d) a sociometric 
test given to gain deeper insight into the inter- 
personal relationships of the residents. Prior to 
the beginning of the interviews, much valuable 
information was secured from office records and 
from informal conferences with members of the 
staff. Since the investigator lived at the home 
during part of the study, she had an opportu- 
nity to observe the activities of the residents 
from early morning until late at night. 

Informal groups were categorized into three 
levels of group participation: those implying a 
high degree of social interaction (groups that 
formed for conversation and visiting back and 
forth, groups who went on walks or went 
shopping together); those implying a medium 
degree (card-playing groups, volunteer work 
groups, and hobby groups); and those implying 
a minimal degree (radio-listening and televi- 
sion-viewing groups). This arbitrary division 
was determined largely by the amount of verbal 
communication and the degree of intimacy in- 
volved in each category. 

Each resident was rated on his adjustment 
io the home by the director of the home, by the 
staff member in charge of the dining rooms, by 
the staff member in charge of his floor, and by 
the investigator. The judges, who were given 
individual rating sheets and an explanatory 
key to the categories, checked one of the follow- 
ing five classifications for each resident: “very 
well adjusted” (rated “5”), “well adjusted,” 
“adjusted most of the time,” “poorly adjusted,” 
and “maladjusted.” 

For the purpose of studying interpersonal 
relationships in the population, each resident 
was asked to name his three closest friends at 
the home and anyone else at the home with 
whom he associated frequently. On the basis 
of these data the investigator selected categories 
of choice, and the same general typology of 
isolates, intimates and leaders used by Burgess 
in his study of Moosehaven residents (1). 

The investigator was able to secure sufficient 
data to classify the residents into three levels 
9 economic status. Residents who came to the 
home with assets of $10,000 or more, or who 
had a regular income in excess of their ordinary 
current expenses and additional assets of at 


least $5,000, were placed in the high economic 
status category. Residents who came to the 
home with assets of $5,000 to $9,999, or who 
had a regular income in excess of their ordinary 
current expenses and additional assets of $2,000 
to $4,999, were placed in the middle category. 
All others were placed in the low economic 
category. 

Residents were classified into three broad 
groupings on the basis of kinship interaction. 
The frequency and extent of visits with rela- 
tives, the frequency of telephone “visits,” and 
the extent of correspondence between the resi- 
dent and his relatives were given weighted 
scores to classify residents who were below 
average, average, or above average in kinship 
interaction. 

During the course of the investigation all but 
one of the 121 residents were interviewed. The 
exception was a newly-arrived resident who re- 
fused to cooperate in the study. The charac- 
teristics of the population are given in Table 1. 


TABLE 1. CHARACTERISTICS OF THE POPULATION 
(N = 120). 
Males Females Total 
(N = 30) (N= 90) (N = 120) 
Characteristics 


















Age 
Saree SE cnn FT 10 11 
en ccccensemene . 10 28 38 
Be IN agi ccctncnisvervinecerennaseennn 5 19 24 
I ID eet cegaceeeae ae 24 33 
86-89 years icdeememeas \ 12 
SE NE os ciccoceuisvesascaruseuceads 1 1 2 
Marital status 
SITET, | dppnititnah\adunidbaenennipiiiaianaiabinis 23 50 73 
IESE eager oaeriaan reremerress 5 35 40 
Separated . 2 4 6 
Divorced 0 1 1 
Occupation® 
Professional and managerial.. 7 19 26 
GI tesesicesendasudiicisnostianveeskenetecspaninn s 16 24 
 REUIERE ERE cenereedacees sicesieeabn 22 23 
Clerical and sales iio 14 20 
TIE ons ceccsesecces : 14 15 
Unskilled  ........... biessheonionel Pa 2 7 
TD: inncciveicscccmeseceeniosenses 2 3 5 
Education 
Under 7 years ... cisbeiemnainiaiieds 13 19 32 
7-9) JORIS ..........- 13 35 . 
10-12 years ... 3 28 31 
I I I aio sicntscercciscimccscs 7 8 
Religious affiliation 
RES Slcrticccccckunicsctesnseciunvoneee” am 79 108 
Non-Catholie ... 11 12 
Place of birth 
Native-born 72 95 
Foreign-born .... 18 25 
Non-voluntary admissions ........... 1 3 4 
NINN acca rustiscondcnniionminacésebepsoinens 0 9 9 





® Occupations of the husbands were used for married women except 
in five cases where the husband's occupation was unknown. In these 
cases the wife’s occupation was used. 
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FINDINGS 


Group participation. Informal groups in the 
home varied in size from dyads to an eighteen- 
member television-viewing group. With the 
exception of six groups composed of men and 
women, the groups were made up of either male 
or female residents exclusively. The segregation 
of the sexes was indicated by the complete lack 
of opposite sex choices as friends or associates. 
There was little difference between the sexes in 
the number of spectator and solitary activities 
in which they engaged. 

Compared to the total home population, so- 
cial isolates had a higher percentage of both 
men and women who did not attend the movies 
or watch television, whereas leaders had a 
higher percentage who attended both the 
movies and watched television. Apparently tele- 
vision-viewing was something more than a 
solitary activity since most residents who had 
television sets in their own rooms preferred to 
watch the evening programs in the recreation 
rooms where they could be “with the others.” 
It was observed also that in most cases residents 
came in small groups rather than singly to the 
recreation rooms to watch the television pro- 
grams. 

Most of the informal groups were in the 
category of high social interaction groups with 
“visiting” groups accounting for the greatest 
number in this classification. In the majority of 
cases there was an overlapping of memberships 
in informal groups. There was a consistent pat- 
tern in group memberships: the high social 
interaction groups were composed of persons 
having the highest average number of member- 
ships, and the low social interaction groups 
were composed of persons having the lowest. 

The residents who participated in informal 
groups outside the home ranged from those who 
were very well adjusted to the home to those 
who ranked relatively low on the adjustment 
scale. In the majority of cases these groups pre- 
dated the resident’s entrance to the home and 
reflected earlier life-patterns rather than an 
attempt on the part of the resident to seek sat- 
isfactory social relations outside because they 
were unavailable within the home. 

There was a considerable amount of social 
interaction involving the residents and their 
relatives and friends. This differs from the 
findings of Orbach and Shaw (4) who noted 
that there were relatively few family and kin- 
ship interactions among those they interviewed, 
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and from Cavan’s study (2) in which it was 
found that 94 per cent of the institutionalized 
women studied lived without close family con- 
tacts. Only 13 residents did not receive visits 
from relatives; of this number, 5 made periodic 
visits to their relatives, and 5 others had no 
living relatives. When a Chi square test was 
used to determine if any relationship existed 
between the frequency of kinship interaction 
and the adjustment ratings of the residents, the 
relationship was found to be significant at about 
the .03 level. 


Fewer residents received visits from friends 
than from relatives, although 61 per cent indi- 
cated they had friends who came to visit them 
at the home. Residents also developed a visiting 
pattern with the patients from the geriatric hos- 
pital, and ambulatory patients were regular 
participants of informal groups in the home. 


Sociometric data. Data from the sociometric 
test showed that the majority of 19 isolates were 
aware of their social isolation (bilateral isola- 
tion), which confirms a finding by Burgess (1). 
Soime social isolates were actually, however, 
members of informal groups within the home. 
The section of the home which had the highest 
percentage of female residents choosing two or 
more intimates (reciprocal choices of friends 
and/or associates) had no social isolates. The 
highest proportion of social isolates came from 
the section that was the most physically iso- 
lated; and the highest proportion of leaders 
came from the section that was the least phys- 
ically isolated. Leaders tended to choose other 
leaders as intimates and most of these choices 
were intra-sectional choices. The same situa- 
tion existed in the choice of representatives, 
with representatives choosing one another and 
the majority of the choices being intra-sectional. 
Two-thirds of the leaders were also chosen as 
representatives of the home. 


Leaders averaged 14.2 memberships in infor- 
mal groups as compared with 6.7 memberships 
for the average resident. Eight of the leaders 
were among the 12 residents most frequentl} 
chosen to represent the home on a radio broad- 
cast. Leaders participated in informal group: 
more frequently, their economic status wé 
higher, and they attended religious group activ: 
ities more frequently than the general hom 
population. Whereas the residents in the lov 
economic status category were seldom choset 
as leaders or representatives of the home, theit 
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economic status did not preclude their becom- 
ing the best adjusted to the home. 

Factors in adjustment. On the basis of the 
judges’ ratings, the residents ranged from 5.0 
(a unanimous rating of “very well adjusted”) 
to 1.75, with approximately half the residents 
being rated 4.5 and above, indicating that the 
home population was generally well adjusted. 
A high percentage of the high economic status 
residents was found in the better adjusted cate- 
gory and a high percentage of those in the low 
economic status classification was found in the 
less well adjusted class. 

The average length of residence for the very 
well adjusted residents was 79.3 months as com- 
pared with 28.8 months for the least well ad- 
justed. When the entire population was equally 
divided into the better adjusted and the less 
well adjusted, it was found that the former 
averaged 60.0 months of residence as compared 
with 55.9 months for the latter. 

Daily participation in religious group activi- 
ties was more characteristic of the better ad- 
justed than of the less well adjusted residents. 

Chen (3) found that many aged persons can 
get along satisfactorily in institutions when 
they cannot get along at home; and this was 
confirmed in the present study. It was found 
that in the majority of those cases where the 
resident stated he could not live with his chil- 
dren satisfactorily, he was rated among the well 
adjusted at the home. From data secured in the 
interviews and from observation. it appeared 
that in most cases the kinship relationship im- 
proved after the resident entered the home. 

Staff-resident relationships seemed to be an 
important factor in the satisfactory adjustment 
of the individual to the home. This was shown 
by the fact that the work, attitude, and treat- 
ment of the Sisters ranked second only to pres- 
ence of the chapel as the most important factor 
in the maintenance of high morale among the 
residents as was indicated by their listing of 
factors in morale. Nineteen residents had close 
relatives in the religious community that oper- 
ates the home and nine others had close rela- 
tives who were members of religious communi- 
ties or who were diocesan priests. It is possible 
that such ties may give the residents a greater 
sense of security and feelings of kinship with 
the staff, and may make their adjustment to the 
home easier. 

The age, length of residence, and nationality 
backgrounds of the staff members in charge of 
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the various floors may have played an impor- 
tant part in the social adjustment of some resi- 
dents. All these staff members had lived at the 
home longer than most of the residents and 
had been responsible for orienting the residents 
to the home. It was observed also that the 
presence of older persons on the staff inspired 
respect and confidence. The majority of the 
residents had either German or Irish national- 
ity backgrounds. The fact that the Sister in 
charge of one of the floors was born in Ireland 
and another one was born in Germany may 
have been significant in the adjustment of some 
residents. Some of them conversed with the 
German-born Sister in her native tongue, and 
several of the residents with an Irish back- 
ground were eager to call the attention of the 
interviewer to the fact that “their Sister” was 
from the “old country.” To what extent these 
factors may have helped in the adjustment of 
the residents to the home, it is impossible to 
determine from the present study but it is pos- 
sible that such intangibles as these play a more 
important role in institutional adjustment than 
is generally recognized. 

The hypotheses. With respect to the hy- 
potheses stated earlier, the findings were: 

1. A high proportion of the poorly adjusted 
residents belonged to four informal groups or 
less, and a high proportion of the well adjusted 
residents belonged to from 10 to 24 informal 
groups. (On the basis of a Chi square test the 
relationship between memberships in informal 
groups and the adjustment rating of the resi- 
dents appeared to be significant at the .02 
level.) Very well adjusted residents were above 
the average in number of memberships in high 
social interaction groups and below the average 
in memberships in the medium and low social 
interaction groups. Those who rated lowest on 
the adjustment scale had fewer than average 
memberships in the high and medium social 
interaction groups, but many more than aver- 
age number of memberships in the low ‘social 
interaction groups. Very well adjusted residents 
averaged memberships in 8.8 informal groups as 
compared with an average of 2.7 informal 
groups for the least well adjusted. 

2. Table 2 shows the relationships between 
number of memberships in informal groups and 
the resident’s sex, age, education, economic 
status, memberships in formal organizations, 
length of residence in the home, and section of 
the home in which he lived. There was little 
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difference in number of memberships when 
residents were grouped on the basis of marital 
status, religious affiliation, place of birth, former 
residence, nationality background, number of 
close friends and relatives in the area, or for- 
mer occupation. 

In the majority of cases where the resident 
belonged to a formal organized group, he was 
a nominal member only. Over half the mem- 
berships in voluntary formal organizations were 
in organizations affiliated with religious groups. 
These findings are similar to those of Webber 
(5), who found that the retired persons he 


TasLe 2. MEMBERSHIPS IN INFORMAL GROUPS. 


Average Number of 
Memberships in 


Number of 
Residents 








(N = 105)8 Informal Groups 
Selected Factors 
Sex 
NN eal te oetalcecicaricleaats 27 5.7 
ee 78 +k 
Age 
65-69 years : 9 6.2 
70-75 years . 30 6.2 
76-79 years .... 21 713 
80-85 years 31 6.9 
86-89 years .. 12 6.3 
90-94 years 2 3.5 
Education 
Under 7 years............. 29 6.9 
7-9 years , 39 6.7 
J) | 29 6.4 
Over 22 years ............. 8 7.4 
Economic status 
a i 3 7.8 
INE cecctnuexinnecactesaoses 31 7.5 
TN cideatstu wat Ns ennicets 38 5.1 
Memberships in formal 
organizations 
MN oben cciccanseuiceiniicteess 65 5.9 
NE fasecctssexvarwcccatacuscdbuss 22 7.3 
8 8.8 
7 7.6 
3 13.0 





Length of residence 





1-12 months ................. 23 6.8 
13-36 months .............. 30 7.7 
37-72 months .............. 20 8.1 
73-108 months ............ 14 5.3 
109 months and over.. 18 4.4 
Sections of the home 
M 1-E 20 6.2 
M 2-W . 8 4.6 
Fl 14 7.0 
F 1 3 4.7 
F 2 40 7.7 
F 3 9 8.7 
F 3 3 Tot 
F 3 8 3 





® This analysis was made for 105 residents since the other 15 


entered the home after the study had begun. 


AMEN 


studied belonged most frequently to church-con- 
nected associations. Women belonged to pro- 
portionately more religious groups than did 
men. 

3. Approximately two-thirds of all the infor- 
mal groups were intrasectional in membership 
(that is, they were composed of members who 
lived in the same section of the home), and 
approximately one-third were _intersectional, 
Although the original hypothesis is not com- 
pletely confirmed, it appears that propinquity is 
an important factor in informal group member- 
ship. 

4. The bonds of friendship transcended pos- 
sible barriers of both economic status and phys- 
ical distance, and appeared to play an impor- 
tant part in the structure of informal groups 
within the home. Forty-three residents stated 
they had been friends of other residents prior 
to coming to the home, and in all but two cases 
these old friends were members of some of the 
same informal groups. 
friendship pairs involved residents from differ- 
ent economic status categories, and it was ‘ound 
that former friends became members of the 
same informal groups irrespective of where they 
lived in the home. Former acquaintances did 


not tend to become members of the same infor- } 


mal groups. Except for old friends, residents of 
high economic status tended to limit their mem- 
berships to groups whose other members were 
of their own economic status. (This was less 
frequently the case for residents in the other 
two economic groups. ) 

5. Of the four residents who came to the 
home involuntarily, two were classed as social 
isolates, neither of whom belonged to an infor- 
mal group, one belonged to one group and the 
fourth belonged to two. In contrast to this, the 
residents. who came to the home voluntaril) 
averaged 6.7 memberships in informal groups. 


The majority of old | 








(None of the four involuntary residents were | 


able to adjust satisfactorily to the home.) 

6. Eighty-four residents indicated that the) 
spent more time since coming to the home it 
religious activities, 10 residents stated they 
spent about the same amount of time, and !! 
residents admitted that they spent less tim 
than before. The two reasons given most fre- 
quently for increased religious activities wet 
the proximity of the chapel and the fact the! 
residents had more time to devote to religious 
practices. A higher percentage of the nor 
Catholics than of the Catholics stated that they 
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spent less time in religious activities. This is 
understandable, since for several residents the 
home is situated a considerable distance from 
their churches. Although non-Catholics were 
free to attend religious services in the chapel, 
none of them were observed doing so. 


7. The 12 leaders (as determined from so- 
ciometric data) were considered by the raters to 
be either well adjusted or very well adjusted. 
Only 4 leaders, however, were among the 1] 
residents who were unanimously rated as very 
well adjusted. 
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AIR IONIZATION, AGE, AND MAZE LEARNING OF RATS* 


JULIANA JORDAN, Ph.D., AND BORIS SOKOLOFF, M.D., Ph.D. 
(Southern Bio-Research Institute, Florida Southern College, Lakeland, Florida) 


In a recent paper, Birren and Kay (3) dem- 
onstrated that the swimming speed of young 
rats was greater than that of old rats. Accord- 
ing to Birren (2), slowing in speed response 
appears to be the key change in aging, and the 
reaction time of the rat to a random stimulus 
slows with age (1). Singleton (16), in turn, 
pointed out that a sequence of movements show 
greater change in speed with age than does 
speed itself. Furthermore, Kay and Birren (9) 
described the effect of benzedrine on the swim- 
ming of rats, an effect which was mostly nega- 
tive as far as swimming speed was concerned. 

The earlier work of Dessauer (5), Okada 
(15), Kimura, Ashiba, and Matsushima (10), 
Chizhevskii (4), and others reported that an 
excess of positive ions in the atmosphere causes 
fatigue and malaise, and might be responsible 
for a slight elevation in blood pressure. On the 
other hand, air rich in negative ions brings 
about a feeling of exhilaration and well-being. 
More recent investigations, using standardized 
techniques for increasing air negative or posi- 
tive ions and for measuring their density, have 
resulted in a number of publications inter- 
preting the nature of biological activity when 
influenced by air negative ions. Winsor, Travis, 
and Beckett (17) established that the bodies of 
men and animals alike were collectors of atmos- 
pheric ions. Holloway (8, pp. 37-135) postu- 
lated, on the basis of his experiments, that air 
negative ions had a stimulating effect on the 
endocrine system of rats. Eddy, Streltzoff, Wil- 
liams, and Sciortino (6) found that air nega- 
tive ions increased the activity of the reticulo- 
endothelial system in rats. Nielsen and Harper 
(14) found that the inhalation of positive ions 
by rats reduced the succinoxidase content of the 
adrenal gland, while air negative ions increased 
it. Eddy and Sokoloff (7) reported that the re- 
tention of calcium in rat tissue was increased 
when the animals were submitted to air nega- 
tive ions. Worden and Thompson (18) re- 
ported that air negative ionization accelerated 
the multiplication of cells in vitro, and that 
positive ionization decelerated it. 


* Aided by a grant from The Marcia Tucker Foundation, New 
York, New York. 
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Krueger and Smith (12, 13), investigating 
the effect of air ions on living trachea, showed 
that air negative ions produced a relaxing in- 
fluence on tracheal muscle, while air positive 
ions caused contraction. Kornblueh and Griffin 
(11) and others have reported the results of 
their clinical studies on the therapeutic value 
of air negative ionization under certain condi- 
tions. 

The exact nature of biological activity when 
the organism is influenced by air negative and 
positive ions has not been clearly defined. Yet, 
there is sufficient experimental data to indicate 
that it has a stimulating effect upon the animal 
organism. For this reason, the possible effect of 
air negative ions on the same learning ability 
of young and old rats was investigated. 


MATERIALS AND PROCEDURE 


The rats. A British breed of white and brown 
rats, originally obtained from the Crocker Lab- 
oratory, Columbia University, was used for the 
maze training tests. A total of 300 rats, all 
males, were tested during the two years of this 
study. (Eleven more were originally tested, but 
eliminated from the study because of sickness, 
death, or the absence of any response during 
the first or second runs.) The young rats were 
about 90 days of age and weighed between 140 
and 155 grams. The older rats were from 20 to 
27 months of age and weighed from 295 to 352 
grams. All rats were kept on Purina Laboratory 
Chow ad libitum. For about 10 days before the 
maze trials, each rat was held in the hands for 
several minutes daily and put in a water tank 
for swimming exercises. 


_ The Water Maze. A modified Stone multi- 
ple-T-pattern maze was built for these trials. 
It had fourteen choice points. The motive was 
escape-from-water. The maze was constructed 
from galvanized metal, painted black, and 
placed in a large galvanized tank about 80 
inches square. Runways were 4 inches wide 
and 15 inches deep. Metal non-retrace drop 
doors were located at five choice points. Dummy 
doors and cords were located at corresponding 
points in the blind alleys. The water was eight 
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inches deep and room temperature, 75-78° F. 
At the end of each run, the animal went into a 
wooden turn-table goal box at the front of 
the maze. 

Negative Air Ionization. The negative air 
ionization was produced by generators eman- 
ating negative ions.’ The source of alpha parti- 
cles was a polonium foil of about 6.45 sq. cm., 
developing initially a radioactivity of 0.5 milli- 
curie. The electric field was established to 
separate positive and negative ions. The field 
was derived from 110-120 VAC. The negative 
terminal of a selenium rectifier was connected 
with a sleeve electrode, making it negative to 
surrounding objects. The negative ions were 
repelled into the air, and a small fan built into 
each generator further aided their spread. The 
rats’ cages were placed in two plywood cubicles 
in which the density of air negative ions was 
maintained at 8000-9000 per cc. of air. The 
density of negative ions was checked twice a 
day with an Ion Collector and a Beckman 
Ultrohmeter. Since the humidity of the atmos- 
phere affects negative ion density, there was 
some fluctuation of about + 500 negative ions 
per cc. in the cubicles. 

Procedure. Each rat had one run per day for 
15 consecutive days, except Sundays. Each day 
25 rats were tried. The group of rats selected 
for the current experiments were about the 
same age and weight and were kept, five ani- 
mals to a cage, at room temperature. Before 
the runs started the rats were put in the water 
tank for two or three minutes for preliminary 
exercise. Before the negative ionization trials, 
the cages with the rats were placed for three 
hours in the cubicles with the air negative ion 
density averaging about 8500 per cc. The cages 
were removed from the ionized cubicles to the 
maze room about 20 minutes before the runs 
started. 


RESULTS 


One hundred fifty young rats about 3 months 
of age, and 150 old rats, 18 to 22 months of 
age, were tested for their maze-learning abil- 
ity. Seventy-five rats of each group were sub- 
mitted to negative ionization of air. From the 
analysis of the results summarized in Tables | 
and 2, two facts emerge. Under normal atmos- 
pheric conditions the young rats showed a 
much higher learning ability than the old rats. 
(The average number of errors was 26.5, and 


1Supplied by the Wesix Electric Company, San Francisco, Calif. 
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the average total time score, 23 minutes 14 sec- 
onds for the young rats. The old rats made al- 
most three times more errors than the young 
rats, an average of 78.9, and the time score 
averaged 48 minutes 55 seconds.) While young 
rats showed much “initiation” in finding the 
right way for escape, the old rats manifested 
very little. Many old rats after one or two 
errors would remain in blind alleys without 
moving for three or more minutes. Some would 
return to the entry place as if giving up any 
hope of reaching their destination. Only after 
many runs and having learned the proper route 
for escape, would the old rats swim fast and 
without interruption or rest. 


Quite a different picture was observed when 
both young and old rats were submitted to 
negative air ionization. The young rats seemed 
to be slightly excited and possibly less coordi- 
nated; however, neither the number of errors 
nor the time scores were altered significantly. 
An average of 27.5 errors in 15 runs, and an 
average time score of 22 minutes 50 seconds 
are almost the same figures as obtained in the 
condition of normal atmosphere. On the other 
hand, the old rats responded promptly. Their 
“initiation” period was sharply shortened, they 
were much more alert, and they did not linger 
in blind alleys. Their behavior was particularly 
altered during the first two or three runs. The 
moment the old rats were put into the maze, 
they actively looked for the exit, trying again 
and again to find the proper way. Under the 
influence of negative air ionization, they re- 
duced the average number of errors from 78.9 
(in normal atmosphere) to 38.6; and the aver- 
age time scores from 48 minutes, 56 seconds 
(normal atmosphere) to 22 minutes 46 seconds. 
In other words, their time scores approximated 
those of the young rats. Some old rats were 
able, after 15 runs, to make the score in 40 to 
45 seconds, swimming as fast if not faster than 
the young rats. The average time scores for the 
first run for ionized old rats were reduced from 
7 minutes 25 seconds (in normal atmosphere) 
to 3 minutes 22 seconds. 


The standard deviation figures for young and 
old rats, both for the number of errors and time 
scores, under normal atmospheric and ionized 
air conditions of experimentation, offer some 
interesting facts. The average total number of 
errors for young rats is 26.5, + 0.83 (normal 
atmosphere), and 27.5, + 0.93 for ionized air, 
with the average total time score, 23 minutes 14 
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seconds, + 47 seconds (normal atmosphere), 
and 22 minutes 50 seconds, + 50 seconds (ion- 
ized air). Thus there is a slight increase in 
standard deviation in the ionized young rats 
group, both for the number of errors and time 
scores. As mentioned above, some young rats 
seemed to be excited by negative ionization and 
were less attentive to their maze learning. With 
the old rats there seemed to be a reverse situa- 
tion; under the influence of negative air ioniza- 
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tion the average total standard deviation went 
down both for the number of errors and time 
scores. Thus for the old rats in normal atmos- 
phere, the average total error number was 78.9, 
+ 1.56, and the average time score was 48 min- 
utes 56 seconds, + | minute 27 seconds. For 
the ionized rats, the average total number of 
errors was 38.6 + 0.63, and the average time 
score was 22 minutes 46 seconds + 33 seconds, 
Thus the ionized old rats showed much greater 




















Taste 1. AGE INFLUENCE ON Maze LEARNING OF Rats: NorMAL ATMOSPHERE (AVERAGE Ficures FoR 75 Rats IN 
Eacu Group, EacuH Rat 15 Runs). 
Average time score 
Run No. Average No. of s. D. per rat in Ss. D. 
errors per rat . 
minutes and seconds 
Young rats (average age: 3 months) 
1 5.4 2.8 3m 208 1M 458 
2 4.2 2.4 3 10 1 46 
3 3.8 2.0 2 Ol 0 56 
4 3.5 1.3 1 48 0 42 
5 2.2 0.8 1 3% 0 45 
6 1.5 0.6 1 20 0 40 
7 1.1 0.4 1 10 0 38 
8 0.9 0.5 1 15 0 40 
9 0.6 0.3 1 25 0 4i1 
10 0.7 0.3 1 05 0 39 
11 0.6 0.2 0 55 0 31 
12 0.5 0.2 1 10 0 _ 40 
13 0.6 0.2 0 50 0 29 
14 0.5 0.1 0 58 0 23 
15 0.4 0.1 1 15 0 24 
Av. tot. No. 
errors per 
rat for 15 
runs: 26.5 
Av. tot. time 
scores per 
rat for 15 
runs: 23™ 145 
Old rats (average age: 22 months) 
1 10.2 4.2 7™ 258 2m 238 
2 9.8 4.0 5 45 2 02 
3 9.2 3.5 4 55 1 2 
4 8.3 4.0 4 43 1 26 
5 6.2 2.2 3 10 1 0 
6 4.2 1.2 2 50 0 54 
7 3.4 1.0 2 2 0 25 
8 3.2 0.5 2 28 0 40 
9 3.8 0.4 2 55 0 28 
10 4.2 0.3 2 10 0 33 
11 2.5 0.3 2 45 0 18 
12 3.5 04 2 12 0 21 
13 3.0 0.2 1 50 0 22 
14 38 0.4 1 40 0 12 
15 36 0.3 1 46 0 15 
Av. tot. No. 
errors per 
rat for 15 
runs: 78.9 
Av. tot. time 
scores per 
rat for 15 


runs: 48™ 555 
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uniformity in their response to maze learning 
than did the old rats under normal atmospheric 
conditions. 
DISCUSSION 

The observations of Birren and Kay (1, 2, 3) 
showed less of an age change in a continuous 
swimming task than in a startle reaction time. 
These investigators found age differences in 
male rats of 14 per cent for fastest swimming 
times and age differences of approximately 100 
per cent for auditory startle reaction time. The 
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results obtained in the present study with maze 
learning of young and old rats substantiate 
Birren and Kay’s findings. The figures of the 
first two runs for young and old rats show 
considerable difference in the average number 
of errors and time score; the old rats made two 
times more errors and their average time scores 
were two times greater than those of the young 
rats. If, however, one compares the figures of 
the fifteenth run, the differences between young 
and old rats in average time scores is insig- 


Taste 2. AGE INFLUENCE ON Maze LEARNING OF Rats: Air NEGATIVE IONIZATION (AVERAGE Ficures FoR 75 Rats IN 





Average No. of 


Eacu Group, Eacu Rat, 15 Runs). 


Average time score 








Run No anions was S. D. per rat in Ss. D. 
: minutes and seconds 
Young rats (average age: 3 months) 
1 5.0 2.9 3™ 028 1™ 528 
2 4.1 2.7 2 32 1 51 
3 4.2 2.2 2 02 1 04 
os 3.8 1.5 2 03 0 57 
5 3.0 1.0 1 22 0 51 
6 1.3 0.9 2 30 0 40 
7 1.2 0.5 1 08 0 37 
& me | 0.5 1 28 0 39 
9 0.6 0.3 1 33 0 42 
10 0.8 0.4 1 03 0 38 
11 0.5 0.3 0 58 0 42 
12 0.6 0.2 1 12 0 37 
13 04 0.3 0 55 0 40 
14 0.6 0.2 0 58 0 26 
15 0.3 0.1 1 04 0 24 
Av. tot. No. 
errors per 
rat for 15 
runs: 27 5 
Av. tot. time 
scores pr 
rat for 15 
runs: 22™ 508 
Old rats (average age: 21 months) 
1 6.6 2.4 3™ 228 1™ 358 
2 5.5 1.7 2 10 1 Ol 
3 5.8 1.8 2 50 0 55 
4 4.0 a2 1 45 0 45 
5 3.2 0.7 2 10 0 42 
6 2.5 0.6 1 35 0 28 
7 3.8 0.5 1 35 0 22 
8 2.4 0.4 1 58 0 30 
9 1.8 0.3 1 15 0 18 
10 1.0 0.2 0 48 0 21 
11 0.5 0.3 0 42 0 19 
12 1,1 01 0 -51 0 17 
13 1.0 0.2 0 55 0 18 
14 0.5 0.2 0 43 0 21 
15 1.0 0.1 0 48 0 iil 
Av. tot. No. 
errors per 
rat for 15 
runs: 38.6 
Av. tot. time 
scores per 
rat for 15 


runs: 22™ 468 
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nificant. Yet, during the fourteen runs, the old 
rats, under normal atmospheric conditions of 
experimentation, made more errors and took 
more time than the young rats. The explana- 
tion of this difference in maze learning between 
young and old rats can be found in their be- 
havior. The old rats had been losing much 
time and making many errors at the beginning 
of each run, excepting the fifteenth. Their 
startle reaction was always delayed. They hesi- 
tated to swim, but once they started, they swam 
as fast as the young rats. This delay in the 
startle reaction was considerably reduced by 
negative ionization, under which they behaved 
in a manner almost similar to that of young 
rats. The available experimental evidence indi- 
cates a stimulating influence of negative air 
ionization upon the reticulo-endothelial ele- 
ments of the endocrine system. The negative 
results obtained by Birren and Kay (3) in their 
attempts to reduce the startle reaction period in 
old rats’ swimming trials by the use of benze- 
drine can be explained by the temporary effect 
of this drug. It would be worthwhile to study 
the effects of such hormones as cortisone, or 
estrogenic or adrenotrophic substances, on the 
age differences in startle reaction periods of rats. 


SUMMARY 


A multiple-T-pattern maze with escape-from- 
water motive was used on 150 rats of an aver- 
age of 3 months of age and 150 rats of an aver- 
age of 22 months of age in a study of age differ- 
ences in maze learning. 

The number of errors and the time scores of 
the group of old rats were about three times and 
two times greater respectively than those of the 
young rat group under normal atmospheric 
conditions; negative air ionization reduced con- 
siderably the number of errors and the time 
scores of the runs of the old rats. 
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CHANGING COSTS IN THE PUBLIC CARE OF THE AGED 


LLOYD SAVILLE, Ph.D. 
(Department of Economics and Business Administration, Duke University, Durham, N. C.) 


The care of the aged is becoming a problem 
of increasing economic importance. Demo- 
graphic projections which take into considera- 
tion increased life expectancy indicate that 
larger numbers of older persons can be expected 
in the future; and since custom and law favor 
early retirement, the cost of public support for 
older persons will probably become greater. A 
study of earlier public welfare practices in pro- 
viding for the aged may prove relevant in plan- 
ning for the future. 

During the past century and a half in the 
United States the problem of the aged was con- 
sidered part of the general problem of the poor, 
and met by local governments by such devices 
as “boarding out,” the poor farm, and cash 
grants-in-aid. Although historical evidence is 
sketchy, it is clear that practice has differed 
from region to region. An intensive study of 
one area is needed in which, by employing a 
sampling in depth technique, changes over time 
can be studied. 


THE SAMPLE 


For this study the investigator chose a single 
township which embraced Irasburg, Vermont. 
Irasburg is apparently typical of towns located 
in northern New England, where general farm- 
ing has deteriorated. Free of many of the com- 
plexities of larger, more progressive urban com- 
munities, it provides a chronology of compara- 
tively unambiguous development. Here the 
local forces have been left to play out their 
solutions for one hundred and fifty years with 
a minimum of interference from without. De- 
tailed records of town meetings were available 
from the date of the founding of the town, 1803, 
to the present. Since this community had been 
used in a wider study of the general problems 
of local finance (8), much collateral informa- 
tion had already been collected concerning the 
town’s economic development. 

This community is admittedly not representa- 
tive of the United States as a whole. The in- 
vestigator felt that in this exploratory study a 
polar case would be a better choice than one 
thought to be more typical since, with so little 


general knowledge of the subject available, it is 
difficult to decide upon effective criteria for 
selecting a sample. Furthermore, an extreme 
example may be preferred, not only because 
fewer unwarranted generalizations will be at- 
tempted, but also because a limit can be 
achieved in at least one parameter. 


PROPORTION OF THE AGED AMONG THE 
GENERAL POOR 


A problem of primary significance in study- 
ing the history of the public support of the aged 
is the scarcity of specific data. Usually the cost 
of the support of the aged and of the main- 
tenance of the poor in general have been 
lumped in single totals. Only recently have the 
unique problems of older persons been recog- 
nized widely enough to result in specific rec- 
ords being kept for this age group (4). 

An attempt was made here to separate the 
expenses attributable to maintaining individuals 
in older age groups from the general poor. Since 
town farms, poor farms, poor houses, and alms- 
houses became progressively institutions for the 
aged, it might be appropriate to consider their 
total cost an expense chargeable to the aged. 
However, by use of the proportions of young 
and old supported in this way, a somewhat 
more accurate allocation may be achieved. 

Special reports of the Bureau of the Census 
enumerating paupers in the United States are 
useful in making this apportionment. Summar- 
ized in Table 1, they show that in the period 
1890 to 1923 somewhat less than one-half of 
the residents of almshouses were 65 years of age 
or over. Because of the increase in life expec- 
tancy and the provision of other facilities for 
younger persons, the proportion of old people 
in almshouses in the United States increased 
from about one-third in 1880 to more than one- 
half in 1923. In Vermont the proportion in- 
creased from 46 to 53 per cent. 

Comparable statistics for earlier or later years 
are not available. Prior to 1890, decennial 
census reports did not give the details necessary 
for the comparison shown in Table | (16). 
Since 1923 the word “pauper” has become in- 
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creasingly unpopular; for this and other rea- 
sons precisely the same series has not been re- 
ported. Instead, details of the institutional pop- 
ulation have been made available. Here again, 
however, a change in the basis on which the 
tabulation was made (exclusion of persons less 
than 14 years of age from the enumeration) 
made it impossible to compare the data with the 
earlier figures (12, pp. 10, 118). In spite of 
these difficulties, the general values derived for 
the years before 1890 and after 1923 do not 
seem inconsistent with those shown in Table 1. 

There is yet another problem. Enumerations 
of the persons living in almshouses do not re- 
veal when the persons entered. Perhaps the 
residents of these institutions were persons who 
were never capable of self-support. They may 
have been admitted at an early age and then 
lived out their lives in the institution. Informa- 
tion on this point may be obtained from a sec- 
ond set of statistics giving the ages of persons 
admitted to almshouses during the years in 
which a special census was taken. Presented in 
Table 2, these figures reveal that in the years 
1904 to 1922, from one-fifth to one-third of the 
persons admitted were 65 years of age or over. 
These figures tend to support the statement by 
the Bureau of the Census: “The age statistics 
presented show clearly that almshouses are be- 
coming to an increasing extent institutions for 


Taste 1. ResipeENts OF ALMSHOUSES AGED SIxTyY-FIVE 
AND OVER IN VERMONT AND IN THE UNITED STATES FOR 
SELECTED YEARS. 








Percentage of total residents 








Year 
Vermont United States 
1890 46 33 
1903 43 41 
1910 42 43 
1923 53 54 
Average 45 43 





Note.—Computed from 17, pp. 786-790; 9, pp. 108, 110-111; 10, p. 
89; and li, p. 50. 


Taste 2. Persons ADMITTED TO ALMSHOUSES AGED 
Sixty-FirvE AND Over IN VERMONT AND IN THE 
UniTep STATEs. 








Percentaze of total admissions 








Year -_— 
Vermont United States 
1904 27 25 
1910 20 24 
1922 30 36 
Average 25 28 





Note.—Computed from 9, pp. 120, 122-123; 10, p. 90; and 11, p. 51. 
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the aged” (11, p. 11). Thus when more specific 
evidence is lacking, the apportionment to the 
care of the aged of about two-fifths of the cost 
of maintaining the poor in general appears to 
be a reasonable if somewhat modest allocation. 


THE RELATIVE COST 


Figure | shows the costs for care of the aged 
as a percentage of the total local public expen- 
ditures in Irasburg from 1810, the first year 
public aid was voted, until 1950. 


Three periods are evident. The first half cen- 
tury is characterized by sharp fluctuations. Dur- 
ing the second 50-year period relative uniform- 
ity prevailed, approximating 2 per cent of total 
local spending. In the third 50-year period, 
except for higher costs during the depression 
decade of the 1930's, profits from the poor farm 
tended to offset expenses of other care of the 
aged to produce a general balancing of income 
and outgo. For the most part, in the century 
and a half, expenditures for the public care of 
the aged ranged from | to 2 per cent of total 
expenditures, and only in occasional years, 
mainly in the early period, did values exceed 3 
per cent. 


Large expenditures were evident in. 6 of the 
first 50 years. One major reason for these high 
values was the practice of delaying the payment 
of public indebtedness. Thus the cost of doc- 
toring or nursing the poor or aged might be 
passed over in one or more meetings before the 
town finally voted to pay the bill. For example, 
nothing was voted in the March meeting of 
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public care of the aged as a percentage of total loca’ 
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mont, 1810 to 1950, inclusive (derived from 6, Vols. 1-3; 
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1815 for incidental or poor expense, so an extra 
amount had to be appropriated in the meeting 
in 1816. In Figure 1 this appears as an ex- 
tremely high expenditure for the fiscal year 
ending in 1817 (6, Vol. 2, pp. 113, 127). Like- 
wise in this early period the local government 
was inexperienced, and expenditures for schools, 
for highways, and for the town in general 
tended to fluctuate widely. 


In the second 50-year period fluctuations 
were modest. Expenditures on the aged tended 
to hover around 2 per cent of total local spend- 
ing. Part of this consistency stems from the 
fact that the poor farm operated throughout 
this period and some income was usually avail- 
able to defray not only the expenses incurred 
by the farm but also the cost of medical and 
other special care of the aged. Greater uniform- 
ity during the period permits the identification 
of special influences. For example, the higher 
rates in the later 1860’s reflect the extra public 
dependency produced by the Civil War (6, Vol. 
2, p. 301). 

During the final period profits from the oper- 
ation of the poor farm tended to offset other 
expenses much of the time. Beginning in 1938 
a new factor entered the picture: Old Age As- 
sistance payments were made by the state to 
aged individuals. Financed in small part by a 
local poll tax but in the main by the state and 
federal governments, these expenditures were 
superimposed on the existing local system. Dis- 
counting the consistently high payments during 
the depression decade, these additional funds do 
not seem to have influenced the relative im- 
portance of locally-administered aid. 


THE ACTUAL COST 


Long-term Fluctuations 


A somewhat different perspective of these 
expenditures may be gained from a review of 
their dollar amounts. In Table 3 the cost of 
the public support of the aged is summarized. 
In current dollars, this care cost each of the 
inhabitants $.01 per year in 1810 and $1.63 in 
1950. This large increase does not take into ac- 
count the higher payments to the needy aged 
under the Old Age Assistance program during 
the final decade of the period. If spending 
under this latter plan is included, the per capita 
expenditures by 1950 amount to more than 
$11.00 per person, or eleven hundred times the 
rate in 1810. 
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These figures do not, however, give a true 
measure of the actual increase, since they make 
no allowance for changes in the value of the 
dollar. Accordingly, expenditures are also 
shown in constant dollars converted to a 1910- ° 
1914 base. Even after this adjustment the 
expansion in the cost of the aged is very large— 
without Old Age Assistance, some sixty-seven 
fold; and with OAA, more than four hundred 
fold. 


Even this may not be a true indication of 
the change. Still another adjustment is feasible. 
One dollar in 1810 may have been worth much 
more than a dollar in 1950, not because of 
the change resulting from inflation, but be- 
cause of the shift in the availability of money 
income. This adjustment has severe shortcom- 
ings, for it involves not only the value of money 
units at widely different times, but also the 
degree to which money was used to settle 
public obligations. 


TaBLe 3. APPROXIMATE RECONSTRUCTION OF THE 
EXPENSES FOR THE PusLic CarRE OF THE AGED IN 
IRASBURG, VERMONT, FOR DECENNIAL CENSUS YEARS 

1810 to 1950, on a Per Capita Bas:s: 1n CurrENT 
Dottars, Constant DoLiars, AND ConsTaNT INCOME 








Do tars. 
Constant 
Constant income 
Current dollars doliars 
Year dollars (1910-1914 (1910-1914 
=100) =100) 
1810 $0.01 $0.01 $0.02 
1820 0.03 0.04 0.07 
1830 0.07 0.12 0.20 
1840 0.01 0.01 0.02 
1850 0.05 009 0.11 
1860 0.05 0.07 0.08 
1870 0.06 0.06 0.07 
1880 0.09 O11 0.14 
1890 0.42 0.18 0.19 
1900 0.09 0.11 0.13 
1910 0.18 0.20 0.21 
1920 (-) 031 (-) 0.18 (-) 0.17 
1930 0.34 0.19 0.16 
1940 
Without OAA® 0.73 0.52 0.58 
With OAA 5.38 3.79 4.22 
1950 
Without OAA 1.63 0.67 n.a? 
With OAA 11.84 4.87 n. a. 





Note.—Computed from 6, Vols. 1-3, and 7. Per capita adjustments 
based on decennial population data of the U. S$. Bureau of the 
Census. Constant dollars achieved by use of the Consumers’ Price 
Index of the Bureau of Labor Statistics for the years beginning 1919 
(14, p. 68); the Cost of Living Index of the Federal Reserve Bank 


of New York for the period 1820 to 1918, inclusive (13, p. 235); 
and, prior to 1820, the Snyder-Tucker General Price Index (13, pp. 
232-233). Constant income dollars computed by use of an index of 
real earnings of farm laborers in Vermont (1, pp. 97-98). 

* Old Age Assistance payments. 

> Information for 1950 not available. 
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An adjustment of the original series to 
reflect this variable is presented in the last 
column of Table 3. Based on T. M. Adams’ 
exhaustive study of the real wages of Vermont 
farmers (1, p. 5), the resulting figures show a 
much less marked increase. Without allow- 
ance for Old Age Assistance they reveal an 
increase of somewhat more than twenty-five 
fold; and with OAA, more than two hundred 
fold. 


Yearly Fluctuations 


The year-to-year fluctuations are also im- 
portant. Figure 2 shows on a per capita basis 
the income and expenditure associated with 
the public care of the aged. Stated in current 
dollars, the wide variations depend in part on 
changes in the value of money, in part on 
cycles in business activity. Thus high rates 
of expenditures over a period of several years 
are associated with prolonged depressions. For 
example, during the middle of the decade of 
the 1890’s and throughout the 1930’s consist- 
ently high expenditures were in effect. 


Still another and perhaps more important 
variable underlies these figures; changes in the 
means of caring for elderly persons account for 
some of the fluctuations evident in Figure 2. 
During the early years the general practice of 
Vermont towns was to board out the needy 
aged. When the question of care of a particular 
person was raised at an annual town meeting, 
bids were made from the floor and the lowest 
bid accepted. The agreement entailed the care 
and support of the individual from the time 
of the meeting in question until the next meet- 
ing, or a period of one year. It also involved 
returning the person to the next meeting with 
as good clothing as he had had initially. In 
addition some allowance was often made for 
the purchase of tobacco; and in at least one 
instance a sum for the purchase of opium was 
included (2, p. 16). 

Between meetings the boarding of poor and 
aged individuals was at the discretion of the 
Selectmen or the Overseer of the Poor. In such 
cases payments for the cost of “boarding or 
nursing” were often voted at the March meet- 
ing (6, Vol. 2, p. 176). Especially throughout 
these early years, vigorous action was taken 
to keep poor and aged persons from becoming 
a charge on the town. Residence laws were 
tightened and indigent persons were warned 
out of town. Between 1843 and 1858, for 


example, at least 57 families were warned by 
the Constable to leave (6, Vol. 2, pp. 37-252), 
That this policy was not successful is evidenced 
by the recurrence of the same names not only 
among those warned out of town but also as 
persons requiring nursing care or aid. Neither 
was this problem ultimately solved, for as late 
as 1949 a note in the Annual Report reads: 
“The calls upon this department have been 
numerous and very much involved, with much 
conflict as to residence of persons desiring aid, 
A careful check has been made in all such 
cases so as to determine the liability of the 
town” (7, December 31, 1949, p. 19). Aid to 
residents was deemed a sufficient responsibility; 
other needy persons simply had to move on. 

In an effort to reduce the cost of maintain- 
ing the poor and aged, the town purchased 
a farm in 1861. This move was in keeping 
with the philosophy of the era that paupers 
of all ages should be made to support them- 
selves. For example, one boy was formally 
indentured at age six for the period until his 
21st birthday by the Overseer of the Poor so 
that he might learn the business of farming 
(6, Vol. 1, p. 44). The old were required to 
work at the town farm. If persons did not 
obey the rules of the farm or if they failed 
to work they might “be confined in some 
suitable place and fed on short and course (sic) 
rations until they comply with said rules” (6, 
Vol. 1, p. 304). 

In spite of fond hopes for a reduction in 
expenses, the poor farm during its early years 
seems only to have added to the cost of main- 
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Fig. 2. Per capita income and expenditure associated 
with the public care of the aged in current dollars for 
Irasburg, Vermont, 1810 to 1950, inclusive (derived from 
6, Vols. 1-3; 7; population adjustment as in Table 3). 
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taining the poor. Hardly was it well established 
before the buildings burned in 1863 and re- 
placement costs far exceeded insurance cov- 
erage. Also, since each small town instituted 
its own farm, the numbers of persons cared for 
on any one farm were seldom large. Thus the 
economies of scale inherent in the general idea 
of maintaining the poor and aged as a unit 
seldom amounted to a great deal (5, pp. 8l- 
82). However, the U.S. Department of the 
Interior found that “unquestionably the most 
economical method of treating the pauperism 
of a community is found in the town farm 
system” (15, p. 595). With full employment 
conditions and a booming agricultural market 
associated with World Wars I and II and 
briefly in the 1920’s, the poor farm showed 
a sufficient profit to offset completely the other 
costs of the poor and aged. With the advent 
of funds from state and federal sources under 
the Social Security program and a changed 
philosophy of social responsibility (3, pp. 133- 
136), the town farm became redundant and 
was sold in 1944. 


In the years since the closing of the farm. 
expenses have continued to rise. In spite of 
substantial help from federal and state govern- 
ments in the form of payments to individuals 
under the Old Age Assistance program and the 
increasing availability of retirement and sur- 
vivorship benefits under the social insurance 
plan, local costs have increased substantially. 
Part of this change indicates an attempt to 
maintain the poor and aged at a higher living 
standard (3, pp. 182-183), a change which 
seems to have been associated with and to 
have grown out of the wider use of relief pay- 
ments during the 1930’s. Part of these higher 
costs also reflect the strong influence of in- 
dividual cases in this small community. Thus 
the Overseer of the Poor reported spending 
$3,168.28 on the care of one person in the five 
years prior to that person’s death in 1951 at the 
age of 73 (7, December 31, 1946; December 31, 
1947, p. 20; December 31, 1949, p. 19; Decem- 
ber 31, 1950; pp. 17-18; December 31, 1951, 
p. 17. 


SUMMARY 


A study of the costs of public support for 
the aged from 1810 to 1950 was made in the 
small farming community of Irasburg, Vermont 
—a community which represented an economy 
resistant to innovations. In spite of the ap- 


parent tendency to minimize change in local 
expenditure for the public care of the aged, 
over the course of almost a century and a 
half both relative and actual spending appear 
to have increased markedly. The method of 
individual support during the early period 
shifted to group support at the town poor farm 
in the middle and later period; now it has 
shifted back again to individual support by a 
system of subsistence payments. In spite of 
the serious shortcomings of the poor farm as 
an institution for social improvement and its 
inability to capitalize on the economies of scale 
when established at the local level, in the 
simple terms of costs it was clearly the more 
efficient institution. 
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A SENTENCE COMPLETION PROCEDURE FOR ASSESSING 
ATTITUDES TOWARD OLD PEOPLE* 


PEGGY GOLDE, A.B., AND NATHAN KOGAN, Ph.D. 
(The Age Center of New England, Inc., 160 Commonwealth Ave., Boston 16, Mass.) 


In recent years there has been an increasing 
amount of attention devoted to the problem of 
attitudes toward old people. The subject is dis- 
cussed at the conceptual level by Barron (3), 
Linden (5, 6), and Drake (4), all of whom 
emphasize the negative elements in most peo- 
ple’s attitudes toward the aged. Indeed, Barron 
has taken the extreme position that the evalua- 
tion and treatment accorded the aged has much 
in common with that accorded minority groups 
in American society. 

The bulk of the empirical work in this area 
has been carried out by Tuckman and Lorge 
(8), who examined the incidence of “yes” and 
“no” responses to a sct of statements reflecting 
alleged stereotypes about the aged. (A complete 
bibliography of this work through 1955 is avail- 
able in Shock [6]). Unfortunately this work 
has a number of methodological shortcomings 
that considerably limit the usefulness of the re- 
ported findings. Of particular relevance are: 
1) the failure to control for response set effects 
inherent in items of the yes-no type; 2) the 
a priori clustering of items in specific content 
areas (e.g., family, physical, personality traits) 
that vary widely in the favorability of expressed 
sentiments toward old people, thereby casting 
serious doubts on the meaningfulness of means 
computed for the various clusters; and 3) the 
absence of any control for the generality of the 
attitude in the sense that subjects may attribute 
to “most people” or to “people in general” the 
very same qualities that were assigned to old 
people. While Tuckman and Lorge (9) later 
coped with the response set problem by having 
Ss estimate the percentages of old people pos- 
sessing various characteristics, the other meth- 
odological difficulties and the failure to present 





* This study was supported by the National Institute of Mental 
Health, United States Public Health Service, under Research Grant 
M-1867, and was conducted under the auspices of the Age Center 
of New England, Inc. We wish to thank Dr. Florence M. Caw- 
thorne for her most helpful participation in the study. For assist- 
ence in the collection and analysis of the data we are indebted to 
Miss Cecily Aronson, Mr. Malcolm Arth, Mrs. Priscilla M. Green- 
leaf, Miss Jane Livermore, Mrs. Judith W. Stephens, and Mrs. 
Leonora Zola. 

A preliminary version of this paper was presented at the Novem- 
ber, 1958, meetings of the Gerontological Society, Inc. 


their findings in a theoretical context pointed 
to the need for a fresh approach to the problem. 


For the present research, a sentence comple- 
tion test was designed to elicit spontaneous ex- 
pressions of feelings about various aspects of old 
people’s lives. The major purpose of the study 
was to test the hypothesis that attitudes toward 
old people are qualitatively different from those 
concerning the broader class of “people in gen- 
eral.” The sentence completion procedure lends 
itself to a test of this hypothesis, for it is pos- 
sible, in most cases, to construct matched “ex- 
perimental” and “control” items. Thus, a 
typical item in the experimental form reads: 
“Most old people tend to resent . . .” while the 
matched item in what we shall call the control 
form reads: “Most people tend to resent . . .” 


Other advantages that accrue to a sentence 
completion procedure relative to the Tuckman- 
Lorge technique are the elimination of the re- 
sponse set problem and the possibility, by the 
judicious construction of sentence stems, of ob- 
taining material that can be interpreted within 
a psychodynamic context. These advantages 
must, of course, be weighed against the relia- 
bility problems inherent in the coding of sen- 
tence completion responses. 


METHOD 


The Instrument. The 25 matched “experi- 
mental-control” sentence stems are presented in 
the left hand column of Table 1. It will be 
noted that a wide variety of items are repre- 
sented. They are intended to reflect, among 
other factors, the emotions, physical attributes, 
interpersonal qualities, and values attributed to 
“old people” and “people in general.” In the 
case of eight of the experimental items (Nos. 7, 
10, 12, 14, 16, 20, 23, and 24) it was logically 
difficult to construct a matched control in the 
sense in which that term has been applied to 
the other items in the test. Nevertheless, control 
items were constructed analogous in some re- 
spect to the eight experimental items in ques- 
tion. 
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Subjects. One hundred undergraduates (50 
men and 50 women) ranging in age from 17 to 
23 were selected from two dormitories of 
Brandeis University. For each sex, forms were 
alternated so that one half of the Ss received 
the experimental form while the other half re- 
ceived the control form. This design was chosen, 
rather than one in which Ss received both 
forms, to preclude the possibility that a response 
to an item in one form might influence the re- 
sponse to that item’s matched experimental or 
control equivalent in the other form. 


Coding Procedure. Responses to a given ex- 
perimental item and its matched control were 
randomly mixed together, so that the authors 
could derive a set of scoring categories that 
would apply to both items without knowledge 
of the experimental or control identity of the 
responses. 

Once the categories were established, four in- 
dependent judges coded the data, two judges 
coding the responses to the experimental form 
and the other two coding the responses to the 
control form. By confining each judge to the 
responses to one form, judges could not un- 
consciously magnify differences between paired 
items since they would be unaware of the com- 
parative nature of the study. When a S’s re- 
sponse to a particular item contained more than 
one idea, judges were instructed to code each 
idea separately, alphabetizing them in the order 
of their appearance. The judges were informed 
that “The categories are mutually exclusive: no 
response idea should be coded under more than 
one category.” 

Interjudge agreement for the classification of 
the responses to the items on the experimental 
form ranged from 60 per cent to 97 per cent, 
with an average of 83 per cent. The corre- 
sponding values for the control form were 64 
per cent to 96 per cent, with an average of 83 
per cent. Interjudge disagreements were resolved 
by presenting all those responses with dis- 
crepant categorizations to a fifth judge who de- 
cided which of the two categories in question 
provided the best fit. 

Statistical Comparison of Experimental and 
Control Data. To facilitate statistical analysis, 
only the first idea contained in a S’s response 
to an item was used. This step does only slight 
violence to the data, for the large majority of 
responses contained but a single codable idea. 
In making statistical comparisons between the 
experimental and control items, the “Miscel- 


laneous” category was omitted (this accounts 
for the variations in N’s in Table 1), and some 
reasonably similar categories were combined to 
increase the frequency in a cell. 


Chi-square was used to test the differences 
between the matched experimental and control 
items. Where the differences between paired 
items were statistically significant at the .05 
level or better, critical ratios were computed for 
the various categories within an item pair. 
This was done to identify those categories yield- 
ing substantial experimental-control differences 
and, hence, contributing most heavily to the 
chi-square value. 


FINDINGS 


Table 1 contains the incomplete sentence 
stems; and, for each experimental-control pair, 
the scoring categories, the incidence (expressed 
as a percentage) with which the various cate- 
gories were assigned to the responses of the 
experimental and control Ss, the critical ratios 
and their associated probabilities for those cate- 
gories that achieve or closely approach statisti- 
cal significance, and the over-all chi-square 
values. 

Of the 17 paired “old people” vs. “people in 
general” items, 16 yielded chi-squares .statisti- 
cally significant at the .05 level or beyond. Of 
the eight item pairs for which the “control” 
was only analogous, seven yielded statistically 
significant chi-squares. These results clearly 
confirm the basic hypothesis that beliefs and 
attitudes toward “old people” differ from those 
toward “people in general.” In testing for the 
significance of differences between specific cate- 
gories, two-tail probability values were used, 
since predictions could not be theoretically 
justified in many instances. To comment on 
the results shown in Table 1: 

1. Most (old) people’s friendships are . . . Friendship 
seems to be an area that evokes less favorable evalua- 
tions for “people in general” than for “old people.” 
This may. be indicative of an idealized misconception 
about old people, for lifelong friendships may be per- 
ceived as a natural consequence of a long life. Alterna- 
tively, enduring friends may be attributed to the aged to 
lessen Ss’ guilt feelings arising out of neglect or lack of 
concern about old people. Ss need not feel guilt if they 
can believe that old people have meaningful friendships 
of their own. In actuality, other evidence points to a 
dearth of friendships in the older group as a result of 
death and the high mobility of American society. Arth 
(2), reporting the results of intensive interviews with 
members of an organization for older people sponsored 
by the public library of an Eastern city, comments on 
the shallowness of his respondents’ friendships and the 
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extreme difficulty they. experience in forming new 
friendships. 

2. In general, (old) people need . . . This item pair 
points up young people’s perception that dependent 
needs are more characteristic of older people than of 
people in general. 

3. When I am with (an old) (another) person, 1... 
When Ss imagine themselves with an old person, they 
report that they would respond in a “respectful” sub- 
ordinate manner. It should be remembered, however, 
that the subjects of the study are college students whose 
relationships with older teachers might be colored by 
respectful attitudes. By contrast, Ss are more likely to 
picture themselves as initiating a relationship when the 
other person is not specified as old. The spontaneity 
that characterizes interpersonal relations with one’s 
peers seems markedly attenuated when the other is 
perceived to be considerably older than oneself. Sig- 
nificant differences do not emerge with regard to “posi- 
tive feelings” or “negative feelings,” though the direction 
of the differences is consistent with the trend observed 
for the other categories, i. e., fewer responses are coded 
“positive” for the “old people” form. 

4. One of the greatest fears of many (old) people 
is... The respondents do not consider death a greater 
fear for old people than for people in general. This 
result probably reflects what might be called “relative 
expectations.” Younger people might feel that the very 
fact of the older person’s greater proximity to death 
should lead to a necessary “coming to terms”—to a cer- 
tain resignation and calmness. For people in general, on 
the other hand, the idea of death could only be con- 
ceived as an unanticipated catastrophe. Empirical sup- 
port for this interpretation is found in the results for 
item pair No. 19, where Ss perceive death to be more 
feared by “most people” than by “old people.” 

5. (Old) people’s appearance ... It is hardly surpris- 
ing that explicit age related adjectives (e.g. “wrinkled”) 
are invoked more frequently for old people. While posi- 
tive descriptive adjectives are applied more often to old 
people, these generally take the form “nice” and 
“pleasant.” Both the “age-related” and “positive” re- 
sponses may represent a non-committal evasion of a S’s 
genuine feelings in the matter. 

6. (Old) people tend to resent. . . . Ss cite “younger 
people” and “condescension” as the major resentments 
of old people. It is likely that these findings can be 
traced to the Ss’ actual patronizing attitude toward old 
people. Given these attitudes, young Ss might expect 
that old people will resent them for it. For the control 
item, “overconcern, intrusion” and “criticism, authority” 
are cited as the resentments of “most people.” Ss’ frus- 
trations and difficulties with parents, teachers, and other 
authority figures may lead Ss to assume that “most 
people” have comparable resentments. 

7. In our society (grandparents) (parents) often are 
. .. Differences between “grandparents” and “parents” 
center largely on grandparents being perceived as “under- 
valued, neglected.” Parents, on the other hand, are more 
likely to be perceived in such negative terms as a “bur- 
den,” “bothersome,” “false,” and “hated.” The latter 
finding probably reflects, in part, the adolescent rebellion 
against parental values and standards. Contrary to 
expectations, grandparents are not considered more 
“overindulgent” than parents, nor are parents cited as 
more “controlling” than grandparents. 


8. Sex for most (old) people . . . Almost all of the 
experimental Ss consider sex to be “negligible, unim- 
portant” for old people. In fact, Ss made no mention 
of the possibility that sex may evoke pleasant reminis- 
cences, though on another item (No. 18), Ss consider 
reminiscing one of the greatest pleasures of old people. 


9. Most of the (old) people I have known . . . When 
Ss respond to these items with descriptive adjectives, old 
people are described more positively than are people in 
general. Here again we have further evidence for a 
generally positive view of old people. As Drake (4) has 
suggested, however, this may simply reflect that it is 
socially unacceptable to admit disliking the aged. This 
observation may be based upon the fact that the large 
majority of younger people are related to some old 
person whom they “ought” to love. 

10. At (60) (40), I will be . . . Not surprisingly, 
young Ss emphasize basic values of contemporary Ameri- 
can society (“marriage and family,” “success, content- 
ment, and security”) as goals for the middle years of 
life. For age 60, however, these goals are replaced by 
the more diffuse ones of an “active, interested” life. 
Hence, Ss may conceive of activity and interest as the 
most appropriate defense against the impending onset 
of old age, since, as it will be recalled item No. 2), old 
age is often described as a period of dependency. 

11. For a (an old) man, work is often . . . Work may 
be conceived as more “difficult” for old people because 
presumed physical and mental changes with age would 
make the old person less fit to cope with job demands. 
In actuality, Welford (10) has shown that, with the 
exception of work involving time-stress, old people 
perform adequately in a wide variety of jobs, many in- 
volving heavy work. The greater incidence of “tedious” 
and “economic necessity” for the control item may 
imply that most men are perceived as _ performing 
tedious work out of sheer economic necessity rather than 
for any reasons intrinsic to the nature of the work per- 
formed. Note, finally, that when work is described as 
“pleasant and psychologically important” no differences 
are obtained between the “old man” and “man in 
general” items. 

12. When I think of my relations with my (grand- 
parents) (parents). . .. While relations with “parents” 
are reported as more “satisfactory,” this can be ac- 
counted for, in part, by the substantial number of Ss 
who gave a non-committal response to the “grandparent” 
item due to a “failure to remember or other circum- 
stances.” 

13. (Old) people, by and large, hope . . . Achieve- 
ment, in the eyes of these young Ss, is no longer of any 
concern to old people. On the other hand, despite the 
generally negative evaluation of work (cf. No. 11), a 
substantial number of Ss do stress achievement values 
for “most people.” 

14. When a woman becomes (old) (older) . . . Ss did 
not distinguish between women becoming “old” and 
women becoming “older.” If we ignore the difference 
between the paired items and consider the responses 
elicited by both items taken together, it is noteworthy 
that a majority of the respondents stressed loss of at- 
tractiveness, or the negative emotional effects attendant 
on this loss, as a consequence of a woman’s aging. Here 
we have evidence of the ambivalence of younger indi- 
viduals regarding the aging process. While idealized 
positive sentiments are often expressed as a response to 








358 GOLDE AND KOGAN 


the “old people” stem, a stem describing a person pass- 
ing from a younger to an older age elicits a great deal 
of negative affect. Perhaps these Ss are responding in 
terms of a fait accompli effect, whereby once people 
attain old age, they make the best of the inevitable. At 
the same time, changes brought about by the aging 
process are to be regretted. Interpretation of the present 
item pair must also take account of the differential 
psychological aspect of aging for men and women in 
American society. Youth and attractiveness are probably 
considered more important assets for women than for 
men. Hence, Ss would expect the aging process to di- 
minish those assets, and would perceive, realistically 
perhaps, the concern aroused by this diminution. 


15. The thing I like best about (old) people . . 


person may either be based on Ss’ experience with old 
people or may be viewed as another case of idealization 
in the sense that “serenity” ought to be the ultimate 
reward for life’s tribulations. The Ss may feel that old 
age should be a period of relaxation and quiet contem- 
plation, or they may have known older people who fit 
this pattern. The greater incidence of the “interactional 
qualities” category for the control item is consistent with 
the responses to other items (Nos. 3 and 9) where we 
observed that Ss rarely refer to the possibility of close 
interpersonal relationships with older people. 


16. Many (old) people think the (younger) (older) 
generation . . . Clearly, young Ss attribute complemen- 
tarity to the views the older and younger generations 
hold of one another. It is not surprising, of course, that 
Ss should view the older generation with reservations, 
if they believe that the predominant outlook of old 
people toward young people is a deprecating one. 
Whether the older generation does indeed attribute 
foolish and wild characteristics to the younger genera- 
tion must remain a moot question for the present. 


17. The thing I like least about (old) people . . . That 
irritability should prove to be the least-liked quality 
differentiating old people from people in general is 
especially surprising in view of the finding in item pair 
No. 15, where “serenity” was the best-liked quality more 
frequently assigned to old people. There seems to be, 
then, considerable ambiguity in young people’s image 
of the old person. While the present analysis does not 
tell us whether the same individual assigns mutually 
contradictory qualities to old people, it is, nevertheless, 
evident that older people constitute a sufficiently am- 
biguous class of stimulus persons to permit the attribu- 
tion of qualities which are polar opposites. The array 
of qualities attributed to old people does not, however, 
seem to include such traits as “hypocrisy and selfish- 
ness,” characteristics that seem more likely to emerge in 
interpersonal relations among age peers. 


18. One of the greatest pleasures of many (old) 
people is . . . The greater attribution of “companion- 
ship” as a pleasure of old people rather than of “most 
people” provides an interesting contrast to those stems 
(Nos. 3, 9, and 15) in which interpersonal qualities and 
relationships are cited significantly less often for “old 
people.” This suggests that the meaning of “companion- 
ship” in the present item confines old people to rela- 
tionships with age peers, relatives, or both. Companion- 
ship as a “greatest pleasure” for old people is consistent 
in most respects with the perception of old people’s 
friendships as “enduring, deep” (No. 1). The Ss, in 


. The . 
choice of “serenity” as a best-liked quality of the older : 


other words, acknowledge that old people as well as 
people in general require the companionship of others, 
though such companionship is not felt by the Ss to 
require their own participation when old people are 
involved. 


19. For many (old) people, death . . . Some of the 
implications of the findings on this item pair have been 
discussed in connection with item No. 4 above, where 
no experimental-control difference was found in the fre- 
quency of attributing death as “one of the greatest 
fears.” However, where death is referred to explicitly 
in the sentence stems, as in the present item pair, it is 
perceived to be more feared by people in general. More 
than likely, many of the Ss who did not mention death 
in item No. 4E believe that death has neutral or re- 
warding aspects for the old person. It is unfortunate 
that the available data do not permit a further refine- 
ment of this problem. We should like to know, of 
course, whether death is viewed as a coming to terms 
with the end of life in a philosophic or religious sense 
or as the ultimate escape from the “burdens of old age.” 

20. When I am (old) (older), I would want to be 
like . . . Ss are more likely to cite their grandparents 
or some famous person as a desirable model when the 
stem refers to “old” as opposed to “older.” The ten- 
dency to s2ek identification with a famous person may 
be an equivalent expression of the wish to be “active 
and interested” as expressed in item No. 10E. For fe- 
male Ss, the famous person cited most frequently was 
Eleanor Roosevelt, a woman noted for her achievements 
and energy “despite her age.” The “older” stem evokes 
more references to wanting to be like “myself” or an 
“ideal self.” Any interpretation of this item pair must 
not lose sight of the nature of the sample. For many 
student Ss, “older” may connote a desired state of emo- 
tional and financial independence and other qualifica- 
tions of adulthood. The term “old,” of course, is much 
less likely to carry this connotation. 


21. When a (an old) person I do not know sits down 
next to me on a train or bus, 1. . . The findings on this 
item pair lend further support to the view that Ss find 
it harder to become interpersonally involved with those 
considerably older than themselves (No. 3). 

22. To be friends with a (an old) person is . . . Here 
again, associations about old people are predominantly 
positive. The responses to the control item suggest, how- 
ever, that the positive virtues of friendship with an old 
person may represent an idealized generalization, rather 
than the outgrowth of a personal relationship with an 
older person. Such an interpretation would seem to be 
consistent with results obtained for other items. 


23. When (an old person) (a young child) is walking 
very slowly right in front of me, I feel . . . The present 
finding further emphasizes the dependent and patron- 
izing elements in Ss’ image of old people (Nos. 2, 6). 
It is not unreasonable to consider the evaluation of 
others in terms of pity, condescension, and dependency 
as socially acceptable reflections of unconscious hostility 
toward the weak. Hence, the finding that Ss are less 
likely to consciously express aggressive and superiority 
feelings toward old people than toward children may 
imply the suppression or repression of such feelings 
rather than their absence. 

24. When I think of (being old) (growing older), 
I . . . This item pair compares the terms “old” and 
“older” in still another context. Ss distinguish “being 
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old” by “denying and expressing difficulty in conceiving” 
of it. In addition, there is a suggestive difference in the 
“emphasis on future achievement and experience” cate- 
gory. The direction of this difference is consistent with 
the results obtained in item pair No. 10, where Ss were 
found to respond in terms of success, contentment and 
security as the goals of age 40 as opposed to those of 
age 60. “Growing older,” then, seems to connote the 
years of young and middle-aged adulthood for many of 
the Ss of the present study. On the other hand, approxi- 
mately half of the Ss respond to both the “being old” 
and “growing older” items in a highly negative sense 
(e.g. fear, depression). This suggests the presence of 
considerable anxiety in college students regarding aging 
in general (No. 14). 

25. Most (old) people’s lives are. . . . No significant 
differences were observed for this item pair. Ss describe 
“old people’s” lives no more positively or negatively 
than the lives of “most people.” Combining the re- 
sponses to the item pair, we note that a substantial 
majority of the Ss regard the lives of most people, what- 
ever their age, as lacking in stimulation, meaning, or 
happiness. 

DISCUSSION 


The present data clearly demonstrate that 
the specific terms in which old people are con- 
ceived differ substantially from the terms ap- 
plied to people as a whole. These differences 
are not always in a direction unfavorable to old 
people. There are numerous positive elements 
in the image drawn of the old person. The 
composition of the present sample—approxi- 
mately 60 per cent Jewish—may account, in 
part, for some of the more positive feelings ex- 
pressed by the Ss. Allport (1) notes that Jews’ 
sympathy with the “underdog” may account 
for their more positive orientation toward other 
religious, ethnic, and racial minorities. If old 
people are conceived of as “underdogs,” Jews 
might be expected to have a more sympathetic 
attitude toward old people than do members of 
other religious groups. 

We strongly suspect the presence of consid- 
erable ambivalence in the attitudes of these 
younger Ss. For despite the many favorable 
comments about old people, these Ss view their 
own aging negatively or “are not able to con- 
ceive of it.” It is highly probable that the 
motivational basis of this ambivalence lies in 
the “present” threat posed by the potential 
dependency of old people, who may make 
physical and emotional demands because of in- 
creasing infirmity or disease, and by the “fu- 
ture” threat to Ss of seeing themselves in the 
same dependent role when they are old. 

It comes as no surprise, then, that at 60, a 
substantial number of Ss expect to be active, 
interested people. Activity seems to represent 


the best hope of avoiding the feared depen- 
dency. Indeed, dependency may well be the 
Ss’ major criterion for the stigma of “old age.” 
An active life would permit one to deny being 
old. 

An achievement-success motif is clearly evi- 
dent in the data. While Ss devalue work as 
such, they nevertheless insist that most people 
hope for success; and, indeed, these Ss picture 
themselves as attaining this goal at 40. A major 
difference between the conceptions of “old peo- 
ple” and of “people in general” emerging from 
our data is that the old are believed to be no 
longer concerned with achievement or success. 
Furthermore, their happiness and pleasures are 
believed to lie not in the future but in their 
ties with the past, while their concerns are con- 
sidered to be oriented toward comfort and the 
companionability of friends and relatives. 


Another critical difference between the con- 
ceptions of “most people” and “old people” is 
manifest in the area of interpersonal relations. 
The Ss of the present study do not wish to be- 
come interpersonally involved with old people. 
Little mention is made of reciprocity, spon- 
taneity, warmth, desire to initiate conversation, 
or other qualities that comprise the essential 
ingredients of friendly contacts between peers. 
Undoubtedly, this is partly a reflection of the 
fact that our individualistic society does not 
offer many opportunities for friendly cross- 
generational contact. This lack of opportunity 
may influence many of the feelings reported by 
Ss in the present study. If the younger genera- 
tion believes the older generation is old-fash- 
ioned and narrow-minded and, in turn, thinks 
the older generation views them as wild and 
foolish, the interpersonal relationships that do 
develop will, in part, reflect these views. Fur- 
thermore, old people can hardly be expected 
to be totally unaware of such attitudes and be- 
liefs. Research on an older sample would ob- 
viously be required, however, to determine 
whether old people’s feelings about the younger 
generation and their perceptions of the latter’s 
feelings toward themselves do, in fact, mirror 
younger pcople’s feelings and perceptions. 


Some of the beliefs about old people may 
well represent a close approximation to “real- 
ity.” In describing, for example, the major fears 
of old people as loneliness and dependence, the 
respondents may be presenting a reasonably 
accurate picture of the major concerns of older 
people in our society. Future research efforts 
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should be directed toward a study of an older 
sample using measuring instruments compara- 
ble to that employed in the present study. We 
could then examine attitudes and beliefs in 
terms of their cross-generational match. In ad- 
dition, we could determine in what respects old 
people themselves distinguish their age group 
from “people in general.” 


SUMMARY 


Studies of attitudes toward old people have 
focused on the aged as a unique group. In the 
present investigation, an instrument was de- 
vised to test the hypothesis that beliefs and at- 
titudes regarding old people are qualitatively 
different from those concerning the larger class 
of “people in general.” 

A sentence completion instrument was chosen 
in order to elicit Ss’ spontaneous responses. In 
the “experimental” form of this instrument, the 
phrase “most old people” was used in the stem. 
The sentence stems in the “control” form were 
virtually identical save for the substitution of 
the phrase “most people.” Twenty-five incom- 
plete sentences were included in each form. 

One hundred students, ranging in age from 
17 to 23, served as Ss. Fifty Ss were given the 
experimental form, while the remaining 50 re- 
ceived the control form. Scoring categories were 
derived for the responses to each of the 25 
stems, and four independent judges coded the 
material with a high level of agreement. 

The results confirmed the hypothesis of dif- 
ferences in beliefs and attitudes toward the two 


groups. A comparison of the experimental and 
control forms yielded statistically significant dif- 
ferences for the large majority of items. The 
implications of the widely discrepant concep- 
tions of “old people” and of “people in general” 
were discussed in detail. 
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INCOMPLETE SENTENCE STEMS, SCORING CATEGORIES, PER CENTs OF Responses, CriticaL Ratios, AND 
Cut-SQUARE VALUES. 








Sentence Stems 








Most old people’s 


are... 


need... 


person, I... 


person, I... 


often are... 


often are... 


Per Cents of 
Responses 
Scoring Categories Ex- Cane CR 
peri- 
trol 
mental Group 
Group 
| 
A. Enduring, deep 43.2 | 143 2.95 
friendships are. . . B. Impermanent, shallow 13.6 | 28.6 
Most people’s friendships C. Positive adjectives not 
included above 27.3 30.9 
D. Negative adjectives not 
included above 4.5 21.4 2.02 
E. s cites reason for friendship 11.4 4.8 
N=44 | N=42 
In general, old people ( A. Assistance (e.g. help, care) 30.2 7.9 2.23 
B. Security (e.g. personal well-being)! 16.3 28.9 
In general, people need... } C. Positive response from others 
(e.g. love) 53.5 63.2 
N=43 | N=38 
When I am with an old A. Negative feelings (e.g. discomfort, 
tension) 27.7 12.5 
When I am with another B. Positive feelings (e.g. well-being, 
ease) 16.7 27.5 
C. Passive, subordinate response 
(e. g. respect) 38.9 2.5 3.70 
D. General outgoing response 
(e.g. talk) 16.7 57.5 3.65 
N=36 | N=40 
One of the greatest fears A. Death or dying 40.8 | 35.9 
of many old people is. . . \ B. Loneliness, isolation 30.6 | 12.8 1.73 
One of the greatest fears C. Rejection, being disliked 6.1 20.5 1.71 
of many people is... ( D. Anxiety response (e.g. insecurity) 4.1 28.2 2.86 
E. Loss of powers, dependence 18.4 2.6 1.98 
N=49 | N=39 
Old people’s appearance .. . ( A, Important 7.4 47.6 3.24 
People’s appearance... B. Denial or qualification of 
importance 7A 19.0 
C. Index of kind of person 18.5 28.6 
D. Positive descriptive adjectives 25.9 4.8 2.17 
E. Explicit age related adjectives 40.8 0.0 4.17 
N=27 | N=42 
Old people tend to resent.. / A. Younger people 25.0 0.0 2.57 
People tend to resent... B. Overconcern and intrusion 10.0 34.5 2.19 
C, Rejection, lack of concern 10.0 24.1 
D. Criticism, authority 7.5 31.0 2.22 
E. Condescension, being patronized, 
helped 32.5 6.9 2.26 
F. Change or novelty 15.0 3.5 
N=40 | N=29 
In our society, grandparents / A. Over-indulgent 20.5 26.3 
\ B. Controlling, withholding freedom 17.9 21.1 
In our society, parents < C. Undervalued, neglected 23.1 2.6 2.33 
| D. Positive traits not included above | 23.1 15.8 
E. Negative traits not included above} 15.4 34.2 1.65 
N=39 | N=38 
Sex for most old people... / A. Negligible or unimportant, past 92.9 4.9 8.02 
Sex for most people... \ B. Essential 0.0 29.3 3.47 
< C. Negative, distasteful connotation, 
( taboo 7.1 24.4 1.87 
D. Positive, pleasurable connotation 0.0 41.4 441 
N=42 | N=4l 
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| Per Cents of 
| Responses 
om Sentence Stems Scoring Categories Ex- Con- CR P —_ 
No. | peri- Square 
trol 
mental Group 
| Group 
| | 
9E. | Most of the old people A. Response in terms of Ss | 
I have known... relation to other 6.3 31.7 2.37 .05 
9C. | Most of the people B. Positive descriptive adjectives 75.0 48.8 2.26 05 
I have known... { C. Negative descriptive adjectives | 18.7 19.5 
N=82 | N=4l 7.77 
10E. | At 60, I will be... A. Old age or its approach | 21.0 16.2 
10C. | At 40, I will be... B. Retirement | 15.8 2.7 
C. Death | 15.8 0.0 
D. Middle age or its approach | 0.0 | 13.5 
E. Marriage, family 5.3 35.2 2.94 01 
F. Active, interested | 368 | 108 | 2.36 | .05 
G. Success, contentment, security | 5.3 21.6 1.74 10 
| N=38 N=37 32.36 
11E. | For an old man, work A. Tedious nature of work 18.2 33.3 1.64 .10 
is often... B. Difficult nature of work | 36.4 6.7 3.15 O01 
11C. | Fora man, work i3 C. Necessity, economic function of | 13.6 31.1 1.71 10 
often... work | 
D. Psychological importance to } 
| individual | 18.2 11.1 
E. General pleasantness of work 13.6 17.8 
| N =44 N =45 15.25 
12E. | When I think of my rela’isns ( A. Indication of a satisfactory 
with my grandparents... relation | 58.1 81.6 2.46 05 
12C. | When I think of my reta’ions/ B. Indica ion of unsatisfactory 
with my parents... relation 23.3 16.3 S 
C. Non-committal (e.g. failure to | 
remember) | 18.6 2.1 2.32 .05 
| N=43 | N=49 8.82 
13E. | Old people, by and large, ( A. Peace, security, comfort 40.0 23.3 1.64 10 
hope... B. Happiness and contentment 12.5 27.9 
13C. | People, by and large, C. Longevity and health | 30.0 11.6 1.80 10 
hope... D. Success and money, achievement, | 
fame | CS 32.6 3.27 01 
E. Independence, usefulness 15.0 4.6 
N=40 | N=43 20.18 
14E. | When a woman becomes A. Loses attractiveness | 23.1 25.6 
old... j B. Anxiety over loss of attractiveness 23.1 10.3 
14C. | When a woman becomes Cc. 8 cites negative emotional 
older... aspects of age 46.2 41.0 
D. Ss cites increased understanding 
of others 6 23.1 
N=26 | N=39 4.00 
15E. | The thing I like best A. Sincerity and related adjectives | 7.9 21.6 
about old people... B. Kindness and related adjectives | 23.7 10.8 
15C. | The thing I like best C. Serenity and related adjectives | 23.7 0.0 2.80 01 
about people... D. Gaiety, humor and related | 
adjectives | 10.5 21.6 
E. Intelligence, wisdom, and related | 
qualities | 15.8 8.1 
F. Interactional qualities 
(e.g. companionability) 18.4 37.9 1.87 10 
N=38 | N=37 17.66 
16E. | Many old people think the A. Old-fashioned, narrow-minded 
younger generation... qualities 0.0 96.3 7.59 .001 
16C. | Many people think the B. Foolish, frivolous qualities 35.3 0.0 3.12 01 
older generation .. . C. Wild. immoral, bad qualities 64.7 3.7 4.61 001 
N=34 | N=27 57.18 
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| Per Cents of 
Responses 
Sentence Stems Scoring Categories | Ex- a 
| peri- 
| trol 
| mental Group 
Group | 
| | 
The thing I like least A. Controlling, interfering qualities | 21.9 | 14.3 
about old people... ( B. Rigid, prejudiced qualities 28.1 | 17.1 
The thing I like least C, Irritability | 281 | 00 
about people... D. Hypocrisy 0.0 | 34.3 
E. Selfishness, miserliness | 6.3 31.4 
) F. Dependency 15.6 | 29 
| N=32 | N=35 
One of the greatest pleas- \ A. Love and sex 0.0 | 41.7 
ures of old people is... B. Companionship | 55.0 | 25.0 
One of the greatest pleas- } C. Leisure time activities 22.5 33.3 
ures of many people is... D. Reminiscing 22.5 | 0.0 
| N=40 | N =36 
| | 
For many old people, j A. Feared, frightening | 27.3 | 82.4 
death... < B. Positive (e.g. not feared) | 39.4 | 0.0 
For many people, death . l C. Inevitable | 33.3 17.6 
N =33 | N=34 
When I am old, I would A. Myself (or ideal self) 7.5 24.4 
want to be like ( B. Mother or father | 17.5 29.3 
When I am older, I would C. Grandparents | 32.5 4.9 
want to be like . D. Other relatives or friends | 2.5 14.6 
E. No one in particular |} 2.5 9.7 
F. Some famous person | 37.5 17.1 
| N=40 | N=41 
When an old person Ido not { A. No special behavior, feelings 53.8 28.9 
know sits down next to me § B. Interest in other 
on a train or bus, I (e.g. observe, talk) | 282 | 53.3 
When a person I do not cae C. Feelings of strain or withdrawal | 18.0 | 17.8 
sits down next to me on | N=39 | N=45 
a train or bus, I | - | a 
| 
To be friends with an A. Difficult | 186 | 83 
old person is. { B. Rewarding, other positive | | 
To be friends with a qualities | 76.7 | 52.8 
person is... ] C. Emphasis on reciprocity in the | 
relationship 38.9 


When an old person is A. Pity 22.5 3.3 
walking very slowly right B. Impatience, annoyance | ws 13.3 
in front of me, I feel . C. Aggression, superiority | 7.5 33.3 

D. Warmth, protectiveness | 12.5 26.7 
E. Feel like passing him | 40.0 23.4 
| 


in front of me, I feel . 
N=40 | N=30 


When a young child is 
walking very slowly right 


When I think of being old, A. Negative factors (e.g. fear, 
Sves depression) 53.5 47.4 
When I think of growing B. Acceptance, lack of concern 11.6 18.4 
older, I C. Denial, difficulty in conceiving 
of it 20.9 2.6 
D. Emphasis on future achievement 
and experience 14.0 31.6 
N =43 =38 
Most old people’s lives ( A. Negative (e.g. lack stimulation, 
are... happiness) 68.4 77.5 
Most people’s lives are... ) B. Positive (e.g. happy, fulfilled) 31.6 22.5 
N=38 | N=40 
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REPORT ON GERONTOLOGY BY SUBCOMMITTEE ON BIOLOGY 
AND MEDICINE, RESEARCH AND FELLOWSHIPS COMMITTEE 
OF THE GERONTOLOGICAL SOCIETY, INC. 


It is generally recognized that virtually all 
species grow old and die. Equally apparent is 
the fact that within a specific environment there 
is rigid heredity determination of life span. De- 
spite the dramatic consequences of senesccnce, 
there is a remarkable lack of conspicuous change 
in the structure, function, and chemistry of the 
cells, tissues, and organs that make up the aging 
individual. Yet the organism loses its ability to 
survive. 

In the wild state aging is no more significant 
a factor in the life history of the species than is 
a host of other limiting factors, although it re- 
mains a fascinating biological enigma. For the 
human population aging is both a biological 
problem and a keenly practical issue. The sim- 
ple fact is that as the various factors responsible 
for death at various stages of the life span are 
brought under control an ever-increasing frac- 
tion of the population lives long enough to suf- 
fer the handicaps of aging. 

Recognizing that problems of aging are as- 
suming ever-increasing importance, the Sub- 
committee on Biology and Medicine of the Re- 
search and Fellowships Committee of the Ge- 
rontological Society has addressed itself to a sur- 
vey of current biological and medical research 
activities on aging and to an attempt at evalu- 
ation of the scope of gerontolozy as well as itcm- 
ization of some of the cardinal problems in this 
field. To implement this plan the Subcommit- 
tee has sought the advice and active cooperation 
of leaders in the field, has effected a survey of 
research activities in our universities, and has 
held a series of meetings. 


Definition: Gerontology is defincd as those 
branches of knowledge in the life sciences which 
are concerned with the changes inherent in in- 
crements of time with particular reference to 
post-maturational stages. 





This study was made possible by a grant (H-3157) from the 
N.LH., U.S.P.H.S. 
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Objective: The objective of gerontological re- 
search is understanding of the aging prccess 
with the ultimate goal of promoting the health 
and welfare of the population over a maximal 
number of years. In this sense the Committee 
endorses fully the W.H.O. definition of health, 
“Health is a state of complete physical, mental, 
and social well-being and not mevely the ab- 
scence of disease or infirmity. The enjoyment of 
the highest attainable standard of health is one 
of the fundamental rights of cvery human being 
without distinction of race, religion, political 
belief, economic or social conditions.” 

There are some diseases and conditions wh'ch 
occur more frequently in older individuals and 
are the cause of much disability and o! death. 
Some believe that the changes resultant to age 
play a role in the causation, or influence the 
cause of disease. Some investigators prefer, and 
rightly so, to study primarily disease conditions; 
however, if we are to understand the role of the 
varied factors including age, there must be re- 
search on the biology of aging distinct from the 
studies of disease entitics. Comparable situa- 
tions in other areas of krowlcdze support this 
approach; for example, the applied nuclear en- 
ergy phenomena evolved from basic studies of 
the atom, much of which was done with no 
thought of application. 


Some Cardinal Problems: The basic biological 
issues in aging being listed and illustrated with 
syecific research qucstions are inc'uded only to 
emphasize the paucity of existing data and to 
outline those prob!ems which have impressed 
the Subcommittee. 

a) Characterizition of structural changes. 
What are age pigments? Why do age pigments 
appear at very different but characteristic por- 
tions of the life span? 

b) Characterization of functional changes. 
What are the age changes in speed of ncurally 
integrated activities? 
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c) Interrelations of structural and functional 
changes. What are the changes in structure and 
chemistry of elastic tissue that can be correlated 
with changes in elasticity? 

d) Relation of age changes to the nature and 
incidence of disease. Why does cancer of the 
prostate occur only after 40 while sarcoma of 
the prostate usually occurs in children? 

e) Capacity of cells and tissues and the en- 
tire organism to offset changes in their environ- 
ment. What is the basis for the known decrease 
in ability of older organism to adapt to environ- 
mental changes? 

f) Genetic influences on age changes. Are 
there environmental factors which modify the 
influence of genetic constitution? Are there ge- 
netic rate factors in aging? Are there specifically 
lethal factors, genetically determined, which ex- 
press themselves late in life? 

g) Factors which modify the nature or ve- 
locity of age changes. What is the mechanism 
of the “Lansing effect”? Does the life span of 
descendants vary with age of the maternal 
gamete? 

h) Characterization of the capacity for re- 
placement of tissues, cells, and biochemical 
components of cells. How do self-synthetic proc- 
esses change in aging? Why does liver paren- 
chyma regenerate, heart muscle not? 


Research and Training 


a) Basic Research: The objective of geron- 
tology has been set forth as search for an under- 
standing of the aging process with the ultimate 
goal of promoting individual and social health 
of the population over a maximal number of 
years. 

Bearing in mind that there is an impressive 
lack of fundamental data upon which one can 
build to further the applied areas, there is a 
sense of urgency in the recommendation that 
basic research on aging be stimulated in every 
possible way. Itemization of the basic problems 
of aging would essentially repeat the list of 
cardinal problems outlined at the beginning of 
this report. Essentially, our task is to character- 
ize the aging process and to attempt to deter- 
mine whether or not one or more of these 
changes are a common denominator running 
through the various species. 

b) Longitudinal Studies: Like research on 
growth and development, research on aging is 
heavily dependent on longitudinal studies. Al- 
though longitudinal studies by their very nature 


are slow, expensive, and demanding of space 
and facilities, universities and donors to uni- 
versities should facilitate the initiation of such 
research programs. 

c) Graduate Training: An obvious requisite 
for perpetuation of a species is reproduction in 
kind. The young field of gerontology has not 
yet had the opportunity to develop active 
graduate training programs leading to higher 
degrees. Any administrative and fiscal device 
that will enhance creation of such graduate 
training programs will have a salutary effect 
on the manpower shortage where research on 
aging is concerned. 

d) Organization: 

1) Departments of Gerontology: The Com- 
mittee does not believe the time is ripe for the 
establishment of separate departments of geron- 
tology in all medical schools, but does believe 
all schools should be encouraged to have on the 
faculty one or more senior individuals interested 
in gerontology. In order to accomplish this a 
new source of support must be secured. It is 
suggested the U.S.P.H.S. give consideration to 
awarding teaching and training grants in this 
field. 

2) Strategic Placement of Personnel: In am- 
plification of (1), it seems that an effective de- 
vice for encouraging growth of a field is to place 
an individual representing that field in a key 
post. Medical schools, by appointing one or two 
gerontologists to appropriate preclinical or clin- 
ical chairs, can directly foster the training of 
new gerontologists as well as expanded research 
interests in problems of aging. 

3) Geriatrics: The Committee considered at 
length the controversial and complex issue of 
the status of geriatrics as a clinical specialty. 
Bearing in mind that there are a very few dis- 
eases that are distinctive of elderly persons and 
that the clinical management of elderly patients 
is not different in principle from the manage- 
ment of young adults, it is believed that geri- 
atrics has no effective place as a clinical spe- 
cialty. Existence of geriatrics as a subspecialty 
of internal medicine, however, may encourage 
more intensive concern with the ever-increasing 
elderly population. 

4) Research Facilities: That creation of the 
several categorical Institutes within the Na- 
tional Institutes of Health has constituted a 
major impetus to research in each of the prob- 
lem areas concerned is now established fact. It 
can be assumed that comparable stimulus to 
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research on aging will derive from establishment 
of an Institute on Gerontology or comparable 
definitive organization within the National In- 
stitutes of Health.* 

e) Programs Requiring Special Emphasis: 

1) Experimental Animals: A serious limita- 
ticn to experiments on aging is the short supply 
of old animals. In the maintenance of breeding 
colonies it is common practice, for practical 
reasons, to clear the colonies of those animals 
not suitable for reproduction. The individual 
worker can ill afford to spend the years involved 
in accumulating old animals for his research. 
A suitable stimulus to research on aging will re- 
sult from the establishment and support of colo- 
nies of small mammals and primates of all ages. 
Maximal productivity and continuity of such 
colonies may be expected from the association of 
these colonies with laboratories which them- 
selves will actively use the experimental ma- 
terial. 

2) Long-term Programs: Although some 
granting agencies have already liberalized their 
policies to make possible grants of as much as 
5 years, research on aging by its very nature 
requires in many instances the assurance of sus- 
tained support for even longer periods of time. 
Longitudinal studies on primates, extension of 
McCay’s nutritional studies on rats, adaptation 
to small mammals of Lansing’s studies of a 
transmissible aging factor in rotifers, genetic 
studies of aging, and radiation mimicry of aging 
are but a few examples of studies which necessi- 
tate support over 10-20 years. 


3) Research Facilities: It is generally recog- 
nized that the research facilities of most of our 
universities are severely taxed. Where funds for 
new construction exist, there are inadequate 
funds for operating the physical plant; more 
usually there is a severe shortage of space for 
research. What support the universities can 
lend to research is generally committed to long- 
standing problems, such as cancer, cardiovascu- 
lar diseases, etc. A relative newcomer to the 
scene, like gerontology, of necessity is hard 
pressed for “lebensraum.” This is particularly 
serious because gerontological research goes on, 
or should go on, not only in medical schools 
where research facilities, although limited, are 
still relatively available, but also in other 
branches of the university where research facili- 
ties are even more impoverished. 


* The two Committee Members associated with the National Insti- 
tutes of Health abstained from voting on this item. 
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There is no one form of support to research 
facilities to be recommended. In some instances 
it may be most appropriate to set up geronto- 
logical research institutes. In other instances, 
support may take the form of expanding the re- 
search operations of existing departments by 
modernization or alteration of the physical 
plant, by support of staff, or by extension of 
pre- and postdoctoral training programs. 


4) Teaching Programs: Although it does not 
seem to be material whether gerontology de- 
velops within existing departments or in new 
university departments, in a new clinical spe- 
cialty, or a sub-specialty of an existing specialty, 
it does seem clear that there is a genuine need 
for a source of support to added personnel 
within existing university departments. Such 
personnel would have as their function not only 
the development of the discipline concerned but 
also the reinforcement of gerontology. Univer- 
sity funds are generally too limited to permit 
addition of staff with specialized interests. To 
offset this situation long-range teaching grants 
should be established to make possible the sup- 
port of added staff with gerontological teaching 
and research interests. 

5) Personnel Communications: Free move- 
ment of personnel is particularly valuable in 
every field in which there is a paucity of active 
workers as is the case with gerontology. The 
establishment of lectureships similar to those 
set up by Sigma Xi would stimulate interest in 
research on aging where such interest is non- 
existent or nascent. Support of travel of work- 
ers in gerontology to laboratories active in 
related fields should encourage cooperative 
projects. Organization of short-term graduate 
courses and research opportunities at institu- 
tions like the Marine Biological Laboratory may 
be expected to attract new thinking and new in- 
vestigators to the field of research on aging. 


Summary on Recommendations 


a) Basic research on aging should be sup- 
ported to a maximal extent. 

b) Longitudinal studies on aging should be 
established wherever feasible. 


c) Graduate training in Gerontology should 
be expanded to increase the supply of investi- 
gators in this field. 

d) The Subcommittee does not reccismend 
the establishment of Departments ef *'#rontol- 
ogy within medical schools at this time 
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ORGANIZATION SECTION 369 


e) In lieu of (d) the strategic placement of a 
few faculty members in senior posts is recom- 
mended to encourage gerontology. 

f) The Subcommittee recommends the es- 
tablishment of Geriatrics as a subspecialty of 
internal medicine. 

g) Animal colonies, small mammal and pri- 
mates, should be supported to increase the sup- 
ply of old animals. Such colonies should be 
established only where existing personnel have 
direct research interests in the colonies and have 
a secondary interest in supplying material. 

h) The very nature of research on aging ne- 
cessitates long-range grants. We recommend 
that granting agencies consider making commit- 
ments of as much as 10-20 years for this pur- 
pose. 

i) Research facilities in universities should be 
expanded by any locally appropriate device to 
encourage research on aging. 

j) In order to support added teaching staff 
for gerontology, teaching grants in gerontology 
are recommended. 

k) Free movements of researchers on aging 
should be encouraged by special lectureships, 
travel grants, summer courses and research op- 
portunities at institutes like the Marine Bio- 
logical Laboratory, and related devices. 


1) The Subcommittee recommends the estab- 
lishment of an Institute on Gerontology or 
comparable definitive organization within the 
National Institutes of Health.* 


ComMMITTEE MEMBERS 

Dr. Albert I. Lansing, Chairman, University of 
Pittsburgh 

Dr. Warren Andrew, Indiana University Medi- 
cal Center 

Dr. James Birren, National Institute of Mental 
Health 

Dr. Frank Fremont - Smith, ad hoc, Josiah 
Macy, Jr. Foundation 

Dr. Laurance K. Kinsell, ad hoc, Highland 
Alameda County Hospital 

Dr. John E. Kirk, Washington University School 
of Medicine 

Dr. Robert A. Moore, ad hoc, State University 
of New York 

Dr. Nathan Shock, Baltimore City Hospitals 

Dr. Eugene A. Stead, ad hoc, Duke University 

Dr. J. Murray Steele, ad hoc, Goldwater Me- 
morial Hospital 


* The two Committee Members associated with the National Insti- 
tutes of Health abstained from voting on this item. 


THE GROWTH OF GERONTOLOGY IN MEXICO 
MANUEL PAYNO, M.D. 


The Mexican Geriatrics Society was founded Decem- 
ber 22, 1950, and the Mexican Academy of Gerontology 
in February, 1951. 


Because we noted that there was an erroneous con- 
cept in Mexico about gerontology, even among the med- 
ical profession, we decided in 1951 to institute a semi- 
nar of 50 conferences by specialists, limiting them to 
the problems of people over 60. In the following year 
we arranged a one-year course of 85 conferences of two 
hours each, which was a complete success. The atten- 
dance at each conference was over 130, including physi- 
cians, medical students, and professional people from 
other fields. We have succeeded in giving the medical 
profession and the public in general a correct idea of 
gerontology and its importance, and today the problems 
of aging are widely discussed. During the years from 
1951 to 1957, Castro Villagrana, Rodriguez Rodriguez, 
Meneses Hoyos, Pino Quintal, and the author published 
over 180 articles on gerontology in the daily newspapers 
for the orientation of the public outside the medical 
profession. 


The National Assembly of Surgeons of Mexico asked 
for the collaboration of the Mexican Geriatrics Society 
im preparing a division of their 1952 convention dedi- 


cated to geriatrics, and since that time all of the medical 
conventions dedicate part of their time to the problems 
of aging. 

Local societies of geriatrics have been established in 
different States of Mexico as sections of the Mexican 
Geriatrics Society, one in Torreén, State of Coahuila, 
and another under the direction of Eduardo Aguirre in 
Monterrey, State of Nuevo Leon. Another organization 
is the Pastor Institute in Puebla, State of Puebla, re- 
cently founded by a private donation. The Centro de 
Retiro de Torreon is under the direction of a group of 
physicians. 

The First Panamerican Congress of Gerontology was 
held in Mexico, D.F., in September, 1956, under the 
sponsorship of the Department of Health of Mexico. 
Subsequent to the Congress the following developments 
in the field of social gerontology have taken place: 

1) Some labor contracts contain better provisions for 
retired laborers. 

2) The National Railways has set aside $350,000 
(Pesos) for an experimental farm for retired workers. 

3) In September, 1958, retired railway workers re- 
ceived 50% of the total amount of the raise given to 
active workers. 
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4) Retired civil servants and other organizations are 
working for increased pensions as the costs of living 
go up. 

5) Social Security of Mexico has accepted one of the 
points of the First Panamerican Congress of Gerontol- 
ogy, that pensions should be movable with the costs 
of living. 


PROJECTS 


A two-year course in geriatrics—In view of the suc- 
cess experienced with the previous courses in geriatrics 
for physicians and students, it is planned to establish 
a two-year course in geriatrics. One of the reasons for 
arranging such a course at a high professional level is 
the necessity of curtailing the quacks who lately have 
made false promises of rejuvenating people, even back 
to the age of 25 years. We have received many requests 
from officials and physicians in Latin America for par- 
ticipation in such a course, but one of the major prob- 
lems is the financing of the project. 

The course should include studies in the physiology 
of the aged, pathology, laboratory analysis, cardiopathol- 
ogy, internal medicine, cancerology, radiotherapy, iso- 
therapy, surgical pathology, psychiatry, rehabilitation, 
hospital practice, and an introduction to social geriatric 
medicine. 

A large amount of clinical material is available for 
this course in geriatrics. Thus, there is a State Hospital 
in Tepexpan, State of Mexico, for chronically sick with 
400 beds and in addition a number of public and pri- 
vate asylums with about 2000 aged residents. All these 
patients need medical attention and rehabilitation from 
a geriatric point of view. 

It is believed that the course should cover a minimum 
of two years, 4 months a year of theoretical work in 
the form of conferences and laboratory work, and 6 
months of clinical investigation with treatment, rehabil- 
itation, and an evaluation of results. It is planned to 
conduct a round table discussion weekly on cases under 
treatment. In addition there will be special conferences 
on the other clinical aspects and on action programs. 
After the two years’ work, 6 months would be allowed 
for the preparation of the final examination for a 
Doctor of Medicine degree in Geriatrics. 

National Institute of Gerontology—We have com- 
pleted a plan for the organization of the National Insti- 
tute of Gerontology of Mexico, which was approved by 
the First Panamerican Congress of Gerontology, with 
the recommendation that every country of our continent 
should have an institute to coordinate work done on 
the problems of old age. 

The Mexican Academy of Gerontology and the Mex- 
ican Society of Geriatrics have a well-founded hope that 
the new President of Mexico, Mr. Adolfo Lopez Mateos, 
a person who has studied all of our social problems, 
will take a decisive resolution in favor of the Institute 
of Gerontology of Mexico. 


JOURNAL OF GERONTOLOGY 


Village for Retired Aged—At the suggestion of dif. 
ferent groups, the Mexican Academy of Gerontology 
made a study for the founding of a village for retired 
people to be located in Cuernavaca, State of Morelos 
about 70 kilometers from Mexico City. The project will 
accommodate 1,500 aged people, with all the social ser. 
vices necessary for the well-being of an aged person, 
The plan provides for houses of different prices to mee: 
the economic conditions of each person; it also has 
individual houses, apartments, a 20-bed infirmary, , 
commercial zone, a civic center, church, and recreation 
and sports facilities. Approximate costs for building the 
village are listed in table 1. 


Tasie 1. ApproximMATE Cost EsTIMATED FOR VILLAGE 
To AccommopaTE 1.500 Persons (1n U.S.A. Do ars). 


Price per 


Accommodations Total Cost 


Unit 

200 homes, type ‘“‘A’”’ (all located 

around a garden): Living room, 

dining room, kitchen, two bedrooms, 

bathroom, hobby shop, garage, and | 

2 covered porches (1,600 sq. ft.) $ 7,000 $1,400,000 
100 homes, type “B’’ (all located 

around a garden): Living room, 

dining room, kitchen, 2 bedrooms, 

bathroom, den or work shop, garage, 

and large covered porch (1,000 sq. ft.) 4,700 470,000 
25 apartment units containing 10 

apartments, each with a living room, 

dining room, kitchen, one bedroom, 

and bathroom (5,000 sq. ft.)....... 21,000 525,000 
250 community apartments with 

living room, one bedroom, bathroom, 

and communal dining room and | 

kitchen (400 sq. ft.)............... 1,700 425,000 
20-bed infirmary............. 100,000 
Se ee ee 100,000 
Commercial area..............+.:. 100,000 
a Re 100,000 
Land and recreational areas... . 800,000 
ET Re ae ee Re ee a prea 160,000 
hetce hid keein kaw RieeeaNeaniereerewnkens . $4,180,000 


Presented at the Eleventh Annual Meeting of the Gerontologica! 
Society, November 6-8, 1958, in Philadelphia. Dr. Payno’s participe 
tion in this meeting was made possible by a grant (H-3939) from te 
National Institutes of Health. 
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HE SUBJECT categories are those in A Classified Bibliography of Gerontology and Geriatrics by 
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with aging and the aged. Authors and publishers are requested to call attention to publications or 
to send reprints to the Gerontology Branch, Baltimore City Hospitals, Baltimore 24, Maryland. 
The assistance of the Forest Park Foundation, Peoria, Illinois, in the preparation of these materials 
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IV. Loncevity 
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